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Introduction

The demand for people with new, enhanced skills is growing. The volume of information
produced and shared in all fields is overwhelming. Building the data economy became part of
the EU Digital Single Market. Powerful and sophisticated ICT is part of everyday life, and the
world of learning is not an exception. Pressure is on all players of the online education
community to keep up with new learning solutions, and better supply the skills currently
demanded by growing economies.

Open Education continues its success, providing radical advances in knowledge acquisition,
sharing, distribution, and improving business models. Digital credentials and open badges are
the new currencies which are beginning to transform the economic models in education.

Social and economic tensions continue to raise the issues of scalability, the micro-credentialling
of education, training and skill development processes. Practitioners and stakeholders are
eagerly seeking right approaches to providing learning opportunities, and many scholars are
researching holistic answers.

Micro, meso and macro aspects provide an interesting range of lenses for considering the
problem. These aspects may be applied in a general sense, distinguishing between the learning
of individuals, learning at the institutional or group levels through a meso lens, and the learning
of organizations or societies directed through policies through the macro lens.

Navigating these dimensions are the reshaping of digital pedagogy and online instructional
design; the social elements including digital societal mechanisms and the position of the
individual in our new era. We have need of systematic awareness and research in the critical era
of sustainable socio-cultural aspects as they relate to learning.

Eoropean Union initiatives emphasize solutions to emerging needs and seek to improve
competitiveness and professional development; enhance cross-sectional skills; and fuel the
engines of social innovation - creativity, entrepreneurship, critical thinking and problem
solving.

The EDEN 2018 Genova Conference aims to respond to contemporary needs by:

e tracking and demonstrating evidence about the mechanisms and value chains across
micro-, meso- and macro-learning

e exploiting the socio-cultural specifics related to the granularity of learning

e digging deeper into finding viable, achievable and scalable solutions

e learning more about didactical design through peer learning and scholarly observation

e discussing structural and operational questions of collaborative - social technologies

Andras Szucs Airina Volungeviciene
Secretary General EDEN President
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OPEN UNIVERSITIES: THE CHALLENGE FOR RENEWAL
Alan Tait, The Open University, United Kingdom

Abstract

This paper offers an account of the development of the Open University model, and assesses
the extent to which it remains in the key position as owner of innovation in the Higher
Education sector. Leadership development is identified as core to the challenge for renewal.

Introduction

This article reports on an increasing number of recent commentaries expressing concern about
the performance and achievement of Open Universities some 50 years after the establishment
of the new model for a university, and assesses the sustainability of the Open University model
for the next 15 years as governments seek to fulfil the UN Sustainable Development goals.

In the near half-century since the first Open University in the UK some 60 Open Universities
or single-mode distance teaching universities (DTU’s) have been established, with the largest
number being found in Asia, followed by the regions of Europe and Africa. Latin America by
contrast has very few DTU’s, given its huge population, and some notable countries did not
take up the model at all in the first phase, including Australia, France, Russia and the USA.
There is, of course, much distance and online education in these countries, and in the last
decade or so new online colleges and universities have been widely established, many of them
for-profit, with a concentration on work-related programmes.

Starting with Daniel’s central notion of the competitive advantage of open universities and
building on the further work of Tait (2008a), we can summarise the first-mover advantage for
Open Universities in 1970-1990’s as having various components:

1. Vision and mission: The courage to advocate and operationalise the move from an elite
to a mass HE system, with notions of openness and access;

2. Innovation in learning and teaching: A new flexible student-centred practice demanded
by the admission of non-traditional student cohorts, usually people in employment or
with family responsibilities;

3. Innovation in technologies for learning: Initially this was based on innovative
developments in instructional design, combined with TV and radio, and today with
online teaching, peer learning, OER’s, MOOCs and other online activities;
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4. Innovation in educational logistics: The development of industrial-style management of
services to students in large numbers, of high quality, and with an industrial-style focus
on scheduling;

5. Significant scale: Breaking the mould of craft-based teaching to create university systems
of hitherto unimagined scale.

Challenges for Open Universities

However, these first mover advantages have now been substantially eroded. Other universities,
both public and private, are adopting these practices as their own, enabled by digital
technologies along with a change in the culture of higher education for which Open Universities
can fairly claim responsibility (Scott, 1995). In the recent period, at least four open universities
in Europe have been threatened with closure or merger, either because of these competitive
challenges and/or perceptions of their own poor performance. The narrative of paramount
leadership by Open Universities for innovation, inclusion and social justice has begun to be
challenged by a number of contemporary commentators, who in one way or another identify
the spread of innovation elsewhere in the Higher Education sector as threatening for the place
of Open Universities in that landscape. A summary of recent critical accounts is given below.

e  Garrett (2016) reporting on the Open Universities of the Commonwealth in 2016 makes
3 core points. Firstly, he identifies that about half of the distance teaching institutions
that he has examined “have suffered recent enrolment decline or loss of market share,
along with financial difficulty in some cases” (p.41). In other words, the forward march
of as many as 50% of Open Universities has been halted, which calls into question the
sustainability of the institutional model in too many cases. Secondly Garret points out
the paucity of performance data, and that this may conceal poor student performance
and in particular graduation rates. In the absence of data, the challenge to quality of both
supposed and real drop out impacts negatively on reputation and recruitment. Thirdly
Garrett points to the challenges of distance and e-learning to provide adequate student
support in particular for students who come from less advantaged backgrounds, socially
and educationally, and who are the core target groups for Open Universities.

e Paul (2016) alludes to a similar nexus of difficulties in his discussion of the challenges
for brand differentiation for Open Universities today, faced with digital innovation in a
wide range of other Higher Education institutions. He also notes the capacity for
resistance to change in Open Universities, in particular as regards the realisation of the
digital revolution for learning and teaching.

e In 2017 the Commonwealth of Learning published a report of headline data on the 27
Open Universities of the Commonwealth, and while avoiding any critical analysis
permits itself to comment on a perceived gap in relating “missions of the universities to
outcomes, and the undertaking of performance evaluation to record real achievements
in terms of learner progress and success” (Commonwealth of Learning, 2017; p.20).

e  Weller (2017) acknowledges the current challenges for the Open University UK, in
particular as they derived from a high tuition fee policy in England from 2010.
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Organising his thoughts at a number of levels he makes two important points. Firstly,
that Open Universities need to redefine “what constitutes an Open University”, and in
particular introduce and support Open Educational Practice; and secondly in more
detail use Open Educational Resources in its own learning and teaching strategy, rather
than propose their use at a more general level.

Completing the Move to Mass Higher Education

The UN Sustainable Development Goals (SDGs) provide a framework for future priorities.
Unlike the earlier Millennium Development Goals, the SDGs explicitly embrace tertiary
education, including university and lifelong learning, and the supply of teachers. They commit
governments by 2030 “to ensure equal access for women and men to affordable and quality
technical, vocational and tertiary education, including university” (UNESCO, 2016).

Such a significant ambition means, in effect, extending the move to mass higher education to
middle income and poorer countries. The growth in numbers will be primarily in the continents
of Asia, Africa and Latin America, rather than Europe and North America where participation
rates in higher education already reach up to 85%. Europe and North America, however,
continue to have marked patterns of exclusion and disadvantage as well as wider challenges of
economic and social development, and therefore also need further reform and innovation in
higher education.

In addition to growth in the number of places in the tertiary sector, the UN SDGs also propose
Quality as a priority, as well as equipping students with knowledge and understanding of the
concept and practice of Sustainability. Quality however represents a multi-faceted and
contested range of issues. The reputation of some open universities is acknowledged in some
places to be weak, for both objective and subjective reasons. Quality in universities that define
excellence by exclusion - the large numbers of applicants for a limited number of places -
dominate in in professional and public commonsense definitions of what quality is. However,
for Open Universities and other Higher Education institutions that seek to include participants
from non-traditional groups whether defined by socio-economic class, ethnicity, rurally, gender
or some combination of these, a definition of quality lies in the balance of risk taken in
admission with outcomes of student success. However, by definition when these factors are
combined with part-time rather than full-time study, with students in the workplace and often
having family responsibilities, student success is not going to be limited to 1 or 2% as it can be
in élite universities. Open Universities could make a major contribution to both quality
concepts and quality outcomes in mass higher education by addressing the issue in the context
of the SDGs for 2030. This demands advocacy in public and governmental spheres in order to
claim and demonstrate a significant share of the public discourse in how quality is conceived
and rewarded.

Innovation for Survival

This takes us to the concluding section of discussion: The centrality of innovation to the identity
and resilience of the Open University model. A recent report in Innovation in Online Learning
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has 27 case studies of which 4 only are from Open Universities, suggesting that innovation in
this field is seen as lying primarily outside that sub sector (Contact North, 2017a). A further
report on innovation specifically in the “World’s Open Universities” lists 27 such innovation
on topics such as learning design, mobile learning vans, student support, learner authentication
for assessment, on demand examinations, and library services (Contact North, 2017b). While
this list is not exhaustive it is suggested here that these innovations, valuable though they may
be in a specify country, are no more than marginal to the core character of Open Universities,
and in some cases do not represent innovation on an international scale at all.

So do Open Universities risk becoming the equivalent of the mainframe computer companies
that did not notice or prepare for the arrival of personal computers, and which disappeared?
Marginal innovation as reported on above is not, it is argued here, going to provide Open
Universities with what they need to validate their identity for the next period of say 15 or so
years, and in particular to fulfil the SDG’s. Rather what is needed is a substantive new
proposition that once again combines vision and mission with new technology assemblages and
combinations, which was essentially the brilliance of the early Open University model. We have
seen enough of the potential for the restructuring of industries through the digital revolution to
know that there is no guaranteed place for Open Universities in the landscape of Higher
Education: It will have to be earned once again.

It is not possible for this article to specify what the new innovative breakthroughs could or
should be for Open Universities in all their variety in so many different countries and societies.
It is possible however to suggest the most likely areas in which innovation breakthroughs may
once again be created.

e The rethinking of the concept of Open Education, of which there are many current
constituent parts in rapid development, including Open Educational Resources and
Open Education Practice, MOOC:s, badging as opposed to formal qualifications, and
their continuing incorporation into Open University practice (see Weller, 2017).

e Informal learning, to align and complement the extraordinary amount of informal
learning taking place through interrogation of digital resources by adults and children
outside educational institutions. This may also lead to curriculum innovation which is
more co-operatively developed and learner led.

e A further rethink of what sort of qualification new cohorts of learners want and need.
The continuing near total dominance of the Bachelors, Masters and PhD structures risk
being too inflexible and lengthy for many part-time adult learners.

Some combination of these and no doubt other ideas may be the elements for recombining into
a revolutionary and compelling offer such as was pioneered by Open Universities from the
1970-1990’s. However, it is not possible or appropriate to prescribe what the core elements of
innovation are, but more fruitful to argue that reimagining the Open University model is
necessary, and to conclude with some comments on how the environment for such innovation
can be created.
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I owe to a former colleague at the Open University UK, Professor David Vincent, the term
founding father syndrome: the set of attitudes held by colleagues who are trapped emotionally
and intellectually in the early institutional model and are unable or unwilling to consider the
need for its revision, and to imagine new avenues for development (Vincent, 2012). Resisting
this syndrome has been observed to be challenging in a number of Open Universities around
the world.

Leadership Development

These issues create a pressing agenda for leadership development in Open Universities. In some
countries leadership is provided through political appointment rather than ability, and the
record is in a number of places poor. In other countries Open Universities are not seen as high
status or prestige institutions and do not attract the best candidates. In some societies
institutional leaders are always appointed from within, and by election. In others leaders are
almost always appointed externally and by open selection of the external field. There have been
effective and ineffective institutional leaders using any of these processes for it to be impossible
to say that one approach trumps all. However, the need to deliver radical indeed revolutionary
change for Open Universities today demands institutional leaders of the highest calibre.

Over and above appointment of leaders of the best quality the need for leadership development
at all levels in the organisation is pressing, across academic and professional cohorts. Paul
(1990) identified amongst a range of factors for successful leadership in this field the need to be
open to learning and to seek to create a learning organisation, and this is no less true now than
at the time of writing. A transformational style of leadership is identified by Tait (2008b), who
argues that the following capacities are essential:

e An openness to the contested values of both society and the contribution that post-
secondary and higher education makes to it domestically and globally.

e The imagination of educational opportunity as being other than it is now, in the face of
established political, social and professional interests.

e The invention and management of learning and teaching systems that are radically
different in the ways in which they use academic labour to provide programmes of study
at scale and quality.

e The competence to integrate complex systems developed with a division of labour that
can be industrial in nature. (p.505)

A more recent source also identifies a crucial competence for institutional leaders in this field
to be that of “the ability to create conditions for innovation via a transformative leadership style”
(Beaudoin, 2015; p.41). There is therefore longstanding commentary to the effect that
leadership development for this field has been less attended to than optimally it could have
been, and to suggest outlines as to what it should be. At the same time a number of key
professional associations all have a record of contribution to leadership development in this
field, including the International Council for Open and Distance Education (ICDE), The Asian
Association of Open Universities (AAOU) and the European Association of Distance Teaching
Universities (EADTU). To conclude however, in order to ensure the continued contribution
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that Open Universities present and future can surely make to the SDGs to which our
governments have committed it is necessary to reemphasise and restate the importance of
leadership development Relevant priorities might include:

Leadership for

e Challenging policy environments;

¢ Quality and reputation;

e Institutional change and the Digital Revolution;
e Sustainability across the institution.
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Abstract

This paper presents the design of a research method for a doctoral thesis in three main phases
which entails developing and validating a framework of e-leadership literacies for technology-
enhanced learning in higher education (TEL-eLL), applying this framework in three Mixed
Methods case studies and finally formulating and validating recommendations for leadership
development programmes. In addition to the research design, the paper also presents the results
of phase 1 of the research, in the form of the preliminary TEL-eLL framework resulting from
an online Delphi study conducted with 31 international experts. The rationale behind the
overall study is anchored in the still unsatisfactory integration of technology for teaching and
learning in higher education and the hypothesis that one of the reasons for this is a lack of
strategic thinking and leadership. The aim is thus to explore the attitudes, mindsets,
understandings and behaviours of higher education decision-makers in relation to teaching and
learning supported by technology, as well as their wider views on the societal and environmental
impact of technology. The voices of teachers with respect to such leadership are also addressed,
as is the complex political, hierarchical and cultural environment in which this leadership
operates.

Introduction

Technology-enhanced learning (TEL) has been part of the higher education (HE) teaching and
learning landscape for several decades but is still not being used to its full potential (Bates, 2015).
There are many examples of this, where the focus is on the technology rather than the teaching
and learning itself: cumbersome Learning Management Systems serving primarily as storage
and distribution of text-based course materials; mass lecture capture with no thought to the
design of learning activities around these resources; the rush to get on the high-profile Massive
Open Online Course (MOOC) bandwagon with no sound business model and poor pedagogical
design (Laurillard, 2016). In times of decreased public funding, changing demographics of the
student population and the pervasiveness of technology, HE institutions need to develop a high
level of strategic thinking (Bates & Sangra, 2011) and the leadership capacity (Fullan & Scott,
2009) to make informed decisions.

One area of research seen as being particularly appropriate to studying leadership for TEL is
that of e-leadership, first developed as a theory in the business world (Avolio, Kahai, & Dodge,
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2001) and defined as “a social influence process embedded in both proximal and distal contexts
mediated by AIT [Advanced Information Technology] that can produce a change in attitudes,
feelings, thinking, behavior, and performance.” (Avolio, Sosik, Kahai, & Baker, 2014; p.107).
Indeed, Jameson (2013) calls for e-leadership to emerge as the fifth age of research in
educational technology research, yet a recent review of the literature shows that this has not
been the case, with a notable absence of such research in continental Europe. One reason may
be due to difficulties relating to the different understandings of the concept of e-leadership,
where it is either accepted as multifaceted and conceptually ambiguous (Salmon & Angood,
2013) or where other terms such as Digital Education Leadership are preferred, shifting the
emphasis from leadership in educational technology to that of “fostering... leaders who have
the qualities to lead in a digital culture” (Brown, Czerniewicz, Huang, & Mayisela, 2016; p.8).
One could also argue that such leaders need to develop their own (critical) digital literacy
(Belshaw, 2014), a proposal that sits well with the theory of Leadership Literacies developed by
Davis (2012), where we understand the notion of literacy as the ability to use cognitive skills “in
ways that contribute to socio-economic development, to developing the capacity for social
awareness and critical reflection as a basis for personal and social change.” (UNESCO, 2006;
p.147).

The research thus aims to investigate the role of e-leadership literacies for technology-enhanced
learning (TEL-eLL) in European campus-based universities and develop recommendations for
Leadership Development Programmes (LDPs). Specifically, it involves developing and
validating a TEL-eLL framework, combining the aforementioned prior research on Leadership
Literacies (Davis, 2012) and e-leadership for TEL (Jameson, 2013), as presented in Figure 1. The
study explores how such a framework can help HE leaders implement strategic and
organisational change to improve the way technology is used for teaching and learning. The
wider aim is to raise awareness of the need for HE leaders to take into account not only
pedagogical and technological considerations but also organisational, cultural, economic,
societal, ethical and environmental issues in decision-making about TEL in a VUCA (Volatile,
Uncertain, Complex, Ambiguous) world (Johansen, 2012).
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Figure 1. E-leadership literacies framework, adapted from Davis (2012) and Jameson (2013; p.909)

Research design

The study is designed in three phases, around the following research questions:

e Phase 1: What are TEL-eLL in HE?

e Phase 2: (a) How are TEL-eLL experienced by key informants in selected European
universities? (b) How do key informants in European universities develop (i.e. learn)
TEL-eLL?

e Phase 3: (a) How are TEL-eLL reflected in existing LDPs? (b) What changes should be
proposed to integrate the development of eLL for TEL in LDPs?

PHASE 1 (Research question 1)

The aim of Phase 1 is to define TEL-eLL through an extensive literature review and by
producing an initial TEL-eLL framework validated by a group of 30 experts via an online Delphi
study. The outcomes of this phase are an agreed definition of TEL-eLL in HE and the refined
framework, which will then serve as the basis for Phase 2.

The Delphi method originated in the 1950s (Dalkey & Helmer, 1963) as a means for reaching
consensus among a group of experts, enabling anonymity of individual responses, revision of
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contributions by individuals and assessment of the group view (Linstone & Turoff, 1975; Okoli
& Pawlowski, 2004). The Delphi method is of particular interest to research where judgmental
information is indispensable (Okoli & Pawlowski, 2004). This is precisely the case here, where
the proposed combination of Davis’ (2012) leadership literacies and Jameson’s (2013) e-
leadership framework for TEL requires validation before commencing the following stages.
Furthermore, mobilisation of external experts also minimises researcher bias (Lincoln & Guba,
1985).

PHASE 2 (Research questions 2a and 2b)

Phase 2 is designed to analyse current strategy, organisation and practice in relation to TEL-
eLL, to determine congruence between the proposed TEL-eLL framework and the lived
experience of key informants in European campus-based universities, as well as to identify
whether and how these participants develop TEL-eLL. In order to achieve these objectives,
Mixed Methods Research (MMR) case studies will be carried out in three European campus-
based universities in France, Germany and Italy. The qualitative study involves content analysis
of strategic documents and organigrams parallel to semi-structured interviews with key
informants (vice-rectors with a remit for teaching and learning, pedagogical innovation and
technology; TEL managers). The aim is to provide rich contextual data on institutional strategy
and organisation, and to explore both how participants demonstrate TEL-eLL in their
leadership practice and how, or whether, they develop these literacies through formal or
informal learning. The quantitative study involves an online survey to provide statistical
descriptions of how faculty themselves perceive TEL leadership through the lens of eLL.

MMR has been chosen to increase the robustness of the study (Venkatesh, Brown, & Bala,
2013), by clarifying and expanding on qualitative data via a quantitative survey, by providing
the most complete picture possible and by analysing the diverse viewpoints expressed by
governance, management and faculty.

PHASE 3 (Research questions 3a and 3b)

This final phase is concerned with developing evidence-based recommendations for TEL
leadership development in European universities. Content analysis of national LDPs in five
European countries will enable these to be mapped against the TEL-eLL framework and any
gaps to be identified. Recommendations for integrating TEL-eLL in LDPs will be formulated,
before being refined and validated by an online expert panel.

Research design metaphor

This research design can also be viewed though the metaphor of a burger. The heart of a study
is often referred to as the ‘meat’, but for reasons of personal preference, a veggie-burger has
been chosen here. As Figure 2 below shows, the case studies (2) are framed by the interventions
of external experts at the beginning (1) and end (5) of the study, to enhance data validity, while
the additional content analysis of LDPs (3) and recommendations for TEL leadership
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development programmes (4) contribute to producing ‘palatable’ results with practical
applications.

VEGGIE - BuRGER. ReESEARCH DESIGN
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Figure 2. The research design presented as a (veggie) burger

Results from the Delphi study (Phase 1

A Delphi study was carried out in three rounds between January and March 2018. A total of 113
international experts were identified and invited from within the authors own extensive
networks and from key publications in the field of leadership for TEL in HE. The criteria for
the selection of the experts were: significant knowledge and/or experience of (TEL) leadership
in HE, knowledge of TEL in particular from a pedagogical rather than a technical perspective,
coverage of both ODL and campus-based HE contexts, gender balance of the overall panel.

Forty-eight (42.48%) of those contacted signed up for the Delphi study and thirty-eight actually
completed Round 1. Of these 38, 31 (82%) completed both Rounds 2 and 3.

For the first round, a provisional TEL-eLL framework was developed based on Davis’ (2012)
Leadership Literacies for professional staff in universities, which provides the overarching
dimensions, and Jameson’s (2013) e-leadership framework for TEL. Other work which
informed this included Johansen’s (2012) leadership skills for an uncertain world, Sheninger’s
(2014) seven pillars of digital leadership, Belshaw’s (2014) digital literacies, Ahlquist’s (2014)
ten competencies of a digital leader, Beaudoin’s (2016) recommendations for distance
education decision makers in HE, the work of the C-DELTA project in developing a curriculum
for Digital Education Leadership (Brown etal., 2016), Appreciative Leadership (Orr &
Cleveland-Innes, 2015).

The working definition of TEL-eLL presented to the Delphi experts was the following:

“a set of attitudes, understandings and mindsets which enable leaders in higher
education to address complex problems relating to the integration of
technology-enhanced learning and to solve them in ways which are respectful
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of people and the environment and which contribute to socio-economic
development and to developing the capacity for social awareness and critical
reflection (within and beyond the institution) as a basis for personal and social
change.”

For reasons of concision, we concentrate here on presenting the overall outcome of the Delphi
study. A more detailed analysis together with a full description the associated methodology will
form the focus of a subsequent publication.

TEL-elLL definition

In Round 1, 21.1% of experts found the aforementioned definition perfectly satisfactory, 68.4%
found it reasonably satisfactory and 10.5% found it unsatisfactory. A total of 21 reformulations
were proposed, 14 of which were considered to be adjustments to the initial definition
(changing words and punctuation, omitting words and phrases). The remaining 7 were
considered to be major rewording or alternative definitions. In Round 2, experts were asked to
choose their top three definitions, which resulted in narrowing down the options to four
definitions for Round 3. The final result was an absence of any clear-cut consensus, but which
enabled the researchers to propose the use of the most concise, general definition (41.9%) as “a
set of attitudes, understandings and mindsets which enable leaders in higher education to
address complex problems relating to the integration of technology-enhanced learning.", which
also formed part of the second-choice definition (32.3%), while taking care not to neglect the
additional issues addressed, namely: an awareness of how technology changes the traditional
paradigms of education, research, scholarship and administration; and solving these problems
in ways which are respectful of people and the environment and which contribute to socio-
economic development and to developing the capacity for social awareness and critical
reflection (within and beyond the institution) as a basis for personal and social change.

TEL-elLL framework

Of the 68 statements in Round 1, 4 were validated outright, with a consensus threshold of >80%
obtained from the use of a 5-point Likert scale and with no proposed reformulations. Consensus
was also reached on 34 further statements, however these all produced proposed reformulations
which needed to be rated in the subsequent rounds. None of the statements were eliminated at
this stage and 51 new statements were proposed. Rounds 2 and 3 involved the participants in
rating both the reformulations and the new statements.

The final overall framework consists of 109 statements, with 4 of the original and 6 of the new
statements having been eliminated. In this framework, we find 69 statements which received a
clear consensus of over 80%. The remaining 40 statements received weaker consensus of
between 50 and 80%. Almost half of these (18) concern the proposed reformulations, which did
not lend themselves to a clear-cut decision on the part of the participants. This brings us to
highlight one of the limitations of the study in that it had been pre-defined with three rounds,
whereas the results of Round 3 indicate that a fourth round would have been useful. In the light
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of these results, it was thus decided to generate a primary framework consisting only of those
statements which obtained a consensus of >80%. The structure of the framework including the
number of statements and the main themes addressed within each of the dimensions or sub-
dimensions is presented in Table 1 below.

Table 1: Synthesis of TEL-eLL framework

DIMENSION SUBDIMENSION MAIN THEMES
WORLDLY (29) e-leadership visioning (13) Informed decision making;
Clear vision of institutional mission;
Creating an open and respectful
environment for discussion;
Involving external stakeholders.
Self-relationship with Healthy embracing of digital technologies;
technology (9) Ethics, cybersecurity;
Critical digital literacy;
Awareness of research on student use of

media.
Self-relationship with Understanding different learning theories
teaching and learning (7) and approaches;

Design thinking for pedagogy;

Affordances and potential risks of TEL.
SUSTAINING (8) Human and environmental implications;

Access, equity and inclusion; Safe, legal and

ethical use of TEL;

Learning spaces;

Social good, digital citizenship, open

education.
LEADINGFUL Leadership style (13) Creating conditions for innovation and
(15) change;

Risk-taking;

Change management;
Distributed leadership, empowering others.
Branding and Public Relations  Promoting open forms of education;

(2) Positive brand image emphasising the
quality of teaching and learning supported
by technology.

RELATIONAL Shared vision, meaning and purpose;
(10) Managing relationships;

Trust, positive affect and caring;
Managing divergences and differences,
while still being able to make a decision in
the absence of consensus.

LEARNINFUL (7)  Leader as learningful self (4) Formal and informal learning for leadership,
change management, information literacy
and critical digital literacy;

Learning the art of delegation.
Learningful community (3) Reward mechanisms aligned with

competencies for change;

Digital scholarship (teacher and staff

development);
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Organisational culture of learning and
innovation.

Conclusion

This paper thus describes how a Mixed Methods research design can support the study of
leadership for TEL in higher education through the lens of e-leadership literacies. It also reports
on the development of a TEL-eLL framework through a Delphi study conducted in phase 1 of
the research. The future application of this framework will not only serve to explore the lived
experiences of key informants in three European campus-based universities with respect to TEL
leadership, but will also inform the design of leadership development programmes.

Further research in the field of e-leadership literacies is required, in order to validate the concept
beyond the populations studied, to refine the framework and to contribute to bridging the gap
between research and practice. As technology progresses and permeates our collective and
individual worlds in as yet unknown ways, the attitudes, mindsets, understandings and
behaviours of education leaders at all levels will continue to evolve, reinforcing the need for
evidence-based decision making which serves the best interests of students, staff and the
institution as a whole, grounded in sound pedagogical principles, a critical approach to
technology and a heightened awareness of human and environmental issues.

References

1. Ahlquist, J. (2014). Trending now: Digital Leadership Education using Social Media and
the Social Change Model. Journal of Leadership Studies, 8(2), 57-60.

2. Avolio, B. ], Kahai, S., & Dodge, G. E. (2001). E-Leadership: Implications for Theory,
Research, and Practice. The Leadership Quarterly, 11(4), 615-668.

3. Avolio, B.],, Sosik, J. J., Kahai, S. S., & Baker, B. (2014). E-leadership: Re-examining
transformations in leadership source and transmission. Leadership Quarterly, 25(1), 105-
131.

4. Bates, A. W. (2015). Teaching in a Digital Age. Retrieved January 8, 2017, from
http://www.tonybates.ca/teaching-in-a-digital-age

5. Bates, A. W., & Sangra, A. (2011). Managing technology in higher education: Strategies for
transforming teaching and learning. John Wiley & Sons.

6. Beaudoin, M. (2016). Issues in Distance Education: A Primer for Higher Education
Decision Makers. New Directions for Higher Education, 2016(173), 9-19.
https://doi.org/10.1002/he.20175

7. Belshaw, D. (2014). The Essential Elements of Digital Literacies. Retrieved from
https://gumroad.com/l/digilit

8 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



E-Leadership Literacies for Technology-Enhanced Learning in Higher Education: A Mixed Methods
Research Design and Preliminary Framework
Deborah Arnold, Albert Sangra

8. Brown, C., Czerniewicz, L., Huang, C.-W., & Mayisela, T. (2016). Curriculum for Digital
Education Leadership: A Concept Paper. Retrieved October 30, 2017, from
http://oasis.col.org/handle/11599/2442

9. Dalkey, N., & Helmer, O. (1963). An Experimental Application of the Delphi Method to
the Use of Experts. Management Science (Pre-1986), 9(3), 458-467.

10. Davis, H. (2012). Leadership Literacies for Professional Staff in Universities. RMIT
University.

11. Fullan, M., & Scott, G. (2009). Turnaround Leadership for Higher Education. John Wiley &
Sons.

12. Jameson, J. (2013). E-Leadership in higher education: The fifth “age” of educational
technology research. British Journal of Educational Technology, 44(6), 889-915.

13. Johansen, R. (2012). Leaders make the future: Ten new leadership skills for an uncertain
world (2" ed.). San Francisco, CA: Berrett-Koehler Publishers.

14. Laurillard, D. (2016). How should professors adapt to the changing digital education
environment? In E. de Corte, L. Engwall, & U. Teichler (Eds.), From Books to MOOCs?
Emerging Models of Learning and Teaching in Higher Education (pp. 3-14). Portland Press
Limited. Retrieved from
http://www.portlandpresspublishing.com/sites/default/files/Editorial/ Wenner/PPL_Wenn
er_ChOl.pdf

15. Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry (Vol. 75). Sage.

16. Linstone, H. A., & Turoff, M. (1975). The Delphi method: Techniques and applications
(Vol. 29). Addison-Wesley Reading, MA.

17. Okoli, C., & Pawlowski, S. D. (2004). The Delphi Method as a Research Tool: An Example,
Design Considerations and Applications. Information & Management, 42(1), 15-29.
https://doi.org/10.1016/j.im.2003.11.002

18. Orr, T., & Cleveland-Innes, M. (2015). Appreciative leadership: Supporting education
innovation. International Review of Research in Open and Distributed Learning, 16(4),
235-241.

19. Salmon, G., & Angood, R. (2013). Sleeping with the enemy. British Journal of Educational
Technology, 44(6), 916-925. https://doi.org/10.1111/bjet.12097

20. Sheninger, E. (2014). Digital Leadership: Changing Paradigms for Changing Times.
Thousand Oaks, CA: Corwin, Sage Publications.

21. UNESCO (2006). Understandings of literacy. Education for All Global Monitoring Report.

22. Venkatesh, V., Brown, S. A, & Bala, H. (2013). Bridging the qualitative-quantitative
divide: Guidelines for conducting mixed methods research in information systems. MIS
Quarterly, 37(1), 21-54.

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 9
ISBN 978-615-5511-23-3



Exploring the Micro, Meso and Macro

Proceedings of the European Distance and E-Learning Network 2018 Annual Conference
Genova, 17-20 June, 2018

ISBN 978-615-5511-23-3

BUSINESS PROCESSES SUPPORT AND AUTOMATIZATION
SYSTEMS IN EDUCATIONAL INSTITUTIONS

Katarina Tomici¢-Pupek, Vieran Strahonja, Lana Skvorc, Faculty of Organization and
Informatics, University of Zagreb, Croatia

Summary

Digital transformation of public education encompasses various usage implementation options
and possibilities of Information and Communication technologies. While ICT is well accepted
for teaching purposes, its systematic design and application for managerial processes
improvement in education institutions is slightly neglected. Our research emphasis lays on
investigating how ICT can support effective planning and resource management based on
effective multileveled resource tracking, managing and reporting by implementing automatic
exchange formats, services and procedures. A platform for any multileveled resource
management information system is the underlying data architecture that needs to be designed
and developed by building common data registries as well as a unique transaction system
incorporating a process approach in order to ensure interoperability on all management levels.

Introduction

This paper presents the implementation approach and basic concepts of developing a System
for Support and Automation of Business Processes in Schools (SSABP), as well as an illustration
of such system being built at the national level in the Republic of Croatia. By structure and
functionality, business support and business process automation systems in schools combine
typical ERP (Enterprise Resource Planning) functionality in relation to public registry
functionality, workflow management, and object and documentation management. In addition
to assisting and automating business processes, intermediary effects, such as standardization of
business technology and data content, multileveled reporting and interoperability with other
systems, need to be achieved when building similar systems. However, before defining the
design and implementation approach, the context in which business information systems of
educational institutions are developed should be identified.

Digital economy and society are looking for people with improved, but also for some with
completely new skills. Educational eco-systems respond to new demands with redefined and
new concepts, paradigms and methods, and many of these changes are technologically enabled
or conditioned. Changes are obvious at all levels, from intra- and interpersonal micro level, to
national and global policies and macro-level initiatives. Thus, the concepts of open learning,
distance learning and e-learning have their counterparts in business concepts such as MOOC:s,
digital credentials and open badges. Information and Communication Technologies (ICT) are
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the foundation for development and integration of teaching, administrative and other
supporting processes. Clearly, this applies to all levels of educational institutions, as well as
informal and non-formal learning. Schools face the challenges and requirements of the
information society, and use ICT to make knowledge, information, and education more open
and accessible.

Progress in the primary processes of acquiring knowledge and skills should be accompanied by
new concepts in management and administrative processes, such as human resources, financial,
asset and ICT management. According to Prokopiadou (2012) “ICT have been increasingly
incorporated into school administration, in order to improve the organization of official data
and to facilitate administrative transactions”. Effects of ICT application in management of
schools, measured through performance indicators such as time saving, availability of resources
always and everywhere, cost reduction, scalability, flexibility, reduced workload, speed etc., can
be achieved only through training of teachers and administrative staff. The level of ICT use in
support processes is often lagging behind the level of use in teaching. Selwood (2005) states that
“reasons for this relate to the lack of training, availability of time and quality of ICT resources”.
Spontaneous implementation of ICT and various applications are more easily implemented in
teaching processes than in supporting processes, which are based on integrated databases,
transactional systems, and workflow management systems. Building of business information
systems requires commitment and support of school management, significant financial
resources, as well as well-defined business processes. In such projects, a shortage of specialized
knowledge can be offset by outsourcing, but there should be positive and supportive attitude
(Potamias & Iordanidis, 2015; p.12).

For the success of complex ICT implementation projects in schools, it is necessary to measure
and monitor the effects on teaching and management. In order to measure the indicators
relevant to the learning and business analytics, appropriate models of educational and business
processes are needed (Rodriguez, Nussbaum, & Dombrovskaia, 2012; p.13).

Further, implemented ICT in daily school work can be a strategical guidance for developing
technology competencies, better exchange of information and projects with community,
founder and state, implementing different plans and support for informed decision taking and
problem solving. On a daily level it means leadership and mentorship easily managed through
technology. Some reports show that “ICT use in school units may catalyse radical restructuring
and transform administrative processes by establishing an enhanced digital infrastructure for
the latter’s implementation” (Vlachopoulos & Pitsiavas, 2016).

All of the abovementioned features and transformations are not only specific to educational
eco-systems and organizations, but involve all areas of society and are referred to as the concept
of digital transformation. Digital transformation is a comprehensive business transformation
with the aim of exploiting all the advantages and opportunities of contemporary digital
technologies and their impact on society, taking into account the future (i-SCOOP, 2018).

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 11
ISBN 978-615-5511-23-3



Business Processes Support and Automatization Systems in Educational Institutions
Katarina Tomici¢-Pupek et al.

Process, registry and transactional data in primary and secondary
education institutions

In order to create a platform for a multileveled resource management information system in
educational institutions the underlying data architecture had to be designed. In our research
activities bounded to this project goal we strongly relied our methodology on reference models.
A reference model is an abstract framework for understanding essential relationships between
the concepts of a problem area as well as for the development of standards and specifications
related to problem domain (Reference model, Wikipedia). It is based on a small number of
concepts. It can serve for explaining and mapping related objects in the problem area. It is used
to create concrete implementation models, e.g. Computer programs. Reference models contain
(a) Information systems requirements, (b) Business model requirements extracted from goals,
organizational architecture, business processes, data, business rules, etc. and (c) Information
system Models describing its Architecture, Structure, Function, Behaviour, Communication,
Interface, Deployment and other aspects. Reference Models are mainly used as a tool for
Documenting and sharing knowledge on the business area, defining common terminology,
overcoming complexity, embracing best practices, implementing standards, performing
compliance checking, development of information system and other purposes.

Information systems requirements

Incorporating a process approach into an information system starts by building a unique set of
operational requirements in order to ensure process, semantic and technical interoperability on
all process management levels. A linking concept between business processes and information
system procedure can be found in data objects that replicate business events into transactional
data records.

Business model requirements

For developing Business model requirements our research was focusing on investigating how
ICT can support effective planning and resource management in primary and secondary
education institutions. Our primary goal was to identify their processes and data the processes
generate or use. In order to gather all relevant data about the resource management of primary
education institutions a methodology based on Mendling’s BPM Life-cycle was developed
(Dumas etal, 2013). In the first phase relevant business process areas were explored and
modelled for a selected representative set of schools and other process participants (founders,
i.e. local municipalities, Ministry of Science and Education-MoSE, etc.). Later on, the
development of reference process models for each of the identified process area was performed.
The existing “as is” state was modelled for those processes where it makes sense to illustrate the
difference between the current and the future state of the process and the benefit of such
improvement. The conceptual model of the future system (“to be”) was an attachment to the
specification of the new Information system. Detailed models of some representative processes
were created as well as a set of procedures and services for various stakeholders (like for the area
of student standard) were also developed, with the realization of one or more sub-areas (like
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subsidies and scholarships within student standard improvement). Main business areas of
Primary and secondary education institution management are listed in Table 1, column one.

Information system models

The introduction of a new IT system for supporting processes recognized in the previous
business requirements stage should be based on future principles of single entry of data into
operational open ERP modules, automated reporting based on the common registries, technical
interoperability with the existing (legacy) systems in real time, and semantic interoperability at
the level of the overall education system. These operational concepts are well known in various
business industries and could be mapped to a school environment. Operatively, this would
mean that primary and secondary education institutions can replicate ERP modules from the
business industry sector for supporting processes that are performed in a similar way in schools.
Transactional data leans on data registries as well as on computer software procedures and
algorithms. For distributed organizational systems like public school systems, it is essential to
build a common data infrastructure in form of data registries which can ensure compliance with
demands on semantical and technical interoperability. Main data objects generated or used in
main business areas are listed in Table 1, column two.

Table 1: Main business areas of Primary and secondary education institution management and

their main data objects

Business Area

Data objects

Teaching (Teaching scheduling)

Registry of students and other
program participants
Information system
Management

Student Standard and Subsidies
Library Property Management
Human Resource Management

Project management
Property Management

Finance
Purchase

Sale
Warehouse operations

Office management

Teacher, Subject, Student, Classroom, School calendar,
Teaching schedule
Student, Grade, Grade Reports

IS users, Authorization

Grant, Subsidy, Donator, Donation, Selection options
Book, Borrowing data, Dues, Dues reports

Staff, Teacher, Staff assignments, Staff Progress, Leaves,
Absences, Travel Management, Life-long education
Project, Activities, Goals, Materials resources, Funding
Building, Classroom, Sport hall, Auditorium, Amortization,
Rentals

Pay-roll data, Funding, Accounts, Budget, Receivables,
Credits and Debits, Cash management

Supplier, ltem management, Purchase order, Credits and
Debits, Contracting

Customer, Customer Order, Invoice, Receivables, Contracting
Item management, Purchase order, Receipt of goods,
Issuance and delivery notes

School certificates, Public documents

Case study: Croatian e-schools project

The project is called “e-Schools: Establishing a System for Developing Digitally Mature Schools

(pilot project)” and it is part of a wider e-schools programme which is carried out through

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 13

ISBN 978-615-5511-23-3



Business Processes Support and Automatization Systems in Educational Institutions
Katarina Tomici¢-Pupek et al.

several projects aimed at introducing ICT into the school system in the 2015-2022 period. The
e-Schools programme consists of the pilot project, which will be implemented in the 2015-2018
period and the major project, which will be implemented in the 2019-2022 period based on the
results of the pilot project. The project coordinating body is the Croatian Academic and
Research Network - CARNet and partners on the project are: Agency for Vocational Education
and Training and Adult Education (AVETAE), Education and Teacher Training Agency
(ETTA) and Faculty of Organization and Informatics.

In digitally mature schools, the appropriate use of information and communications
technologies (ICT) contributes to the following: an efficient and transparent management of
the school (direct objective); the development of digitally competent teachers prepared for the
application of innovations in their own pedagogical practices (direct objective) and; the
development of digitally competent students, who are prepared for a continuation of their
schooling and are competitive on the labour market (Indirect objective).

A subset of objectives of the e-Schools pilot project is to pilot organizational, technological and
educational concepts of introducing ICT in the educational and operational processes in
selected schools during two school years and to develop, based on the experience of the pilot
project, a strategy for the implementation of a system of digitally mature schools in the entire
primary and secondary education system in the Republic of Croatia, that is for the application
in the major project (e-Schools, 2017).

Process, registry and transactional data management in Croatian primary
education institutions

The goals of building a system for computer support and automation of business processes in
schools (SSABP) differ from project to project. However, some goals are common to different
projects, and are often related to the specificity of the activity or technology that is applied at a
given time. As an illustration, specific objectives related to efficient and transparent school
management defined in the case study, i.e. in the Croatian e-schools project are given:

e Enabling of effective planning and resource management at three levels: school,
founder, state;

e Equalizing of business technology in areas that are common to most schools (processes,
procedures, data, business rules);

e Developing of reference process models for particular types of schools;

e Enabling of effective multileveled reporting on resource usage based on standardized
and automatic exchange formats, services and procedures;

e Providing of ICT support to school processes based on the use of infrastructure,
platforms and applications as a service (IaaS, PaaS, SaaS).

The project takes into account the diversity of stakeholders and their interests: (a) Emphasis is
on common processes, as there may be more scenarios for each process (different types or sizes
of schools, etc.); (b) Specific processes are addressed by specific applications, with which the
interoperability is established (e.g. library management, farm, restaurant, etc.); (c) If there are
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standard applications at the founder level, interoperability needs to be established with such
applications.

The main idea behind building an effective resource management system is to establish and
share a common set of registry and transactional data which is generated and used at all levels,
from students, through schools and founders, to MoSE. Processes in this area require exchange
of data with other legacy systems through services, which are necessary to achieve a desired level
of interoperability.

Potential of a new integrated Information system was tested on several processes. One of
simulated processes was dealing with creation of a report on request in a two-levelled reporting
case. The figure 1 shows process model for Report generation developed as a BPMN process
model using Bizagi Modeler (Bizagi, 2018).
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Figure 1. Process model for Report generation

Current (“As Is”) architecture of ICT usage for resource management in primary education
institutions is done in a way that the schools use some individually purchased applications,
applications provided by the founder and some applications provided by MoSE. Reporting to
the MoSE and founder is performed in very few cases somewhat automated and only in cases
where available data that are semantically consolidated by the ministry and / or founder. Mostly
the reporting is done by delivering data in the default format (xIs or paper reports).

Table 2 shows a description of the potential savings based on a process simulation, applying
conservative assumptions about resource usage for executing the process, Qualitative and
quantitative indicators for improvements. Based on these process parameters future scenarios
can be tested and their impact evaluated.

Table 2: Description of the process Report generation (Creating a report on request)

Description Assumptions (conservative) Qualitative  Quantitative
Indicator Indicator

Upon receipt of The report requester defines what The Report requester:
the founder’s information is needed, the type of occurrence 30 min + 30 min
request or other report is determined and theformto  of per school = 180
party (e.g. the be filled out by the school is provided. interruptio min
MoSE), the school  (Average time spent 30 minutes) ns of Report submitter:
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employees draw The submitter of the report receives regular 60 min x 5 schools
up reports based the form, determines the sources work for =300 min

on data contained  from which the data should be multiple Average gross

in some collected, searches for existing employees payable 09/2016 =
information information subsystems or (and 2" 7644 Kn
subsystems or documentation, prepares the data, setup time) /180 working
collect data from fills out the form, the responsible Multilevel  hours=42,47 kn/h
the person checks the reports, approves approval of Costs:
documentation. them and submits the report to the output 480 min= 8 hours
After that, the applicant / requester at the end of the  data *42,47=

report is delivered  report. (Average time consumption of  Errors 339, 76 Kn per

to the request 60 minutes) when Report

seeker, and the The requester receives the filled out rewriting

seeker performs form, forms a consolidated view for all data

merging and
analysis activities.

institutions and conducts the analysis.
(Average time spent 30 minutes per
school)

Process simulation results from Table 1 show Qualitative and quantitative indicators for
improvement potentials. Based on these indicators for improvement potentials a future
architecture of ICT usage for managing primary education institutions is designed, as shown in
Figure 2. In the “To Be scenario” schools should use a new open ERP system for supporting
common processes related to main areas of Primary education institution Management which

were identified through previous activities within this project.

Reporting to the relevant ministry and founder is performed either automated or through ad
hoc queries and reporting using the New e-school Information System for the purpose of more
efficient and more effective Management of all resources that need to be managed centrally.

MoSE

.y

MoSE provided Apps

FOUNDER

2

Founder provided Apps

Automated Repc;rting &
Ad hoc reporting

Automated Reporting &
Ad hoc reporting

New e-school
Information
System

School A
= = = — — =
MoSE E-journal Student Individually Individually Founder SChOOl B
provided Apps Registry purchased App 1 purchased App n provided Apps g
== — —_ — — School C
MoSE E-journal Student Individually Individually Founder
provided Apps Registry purchased App 1 purchased App n provided Apps
— == [— = —
MoSE E-journal Student Individually Individually Founder
provided Apps Registry purchased App 1 purchased App n provided Apps

Figure 2. “To Be" Reporting architecture

Operatively, this would mean that schools / primary education institutions can use open ERP
modules for all the activities envisaged by the e-School project, as well as additional applications
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provided by the founder and MoSE, whereby data will be entered once and exchanged between
systems based on semantic and technical interoperability. Schools can, in a smaller scale,
continue to use their own applications for specific tasks that are not covered by the open ERP
(e.g. borrowing books at a school library). Reporting to the supervisory institutions will be
performed automated via the open ERP by providing access to analytical data in accordance
with legal authorisation options.

Conclusion

Digital transformation is not the introduction of an automated process, or a digital product or
service. This is a continuous and strategic use of ICT, i.e. digital technologies to improve
workflow and business operations within the organization, finding new innovative business
models and creating new value-added through user experience.

During previous project activities data about the ICT usage, the process parameters and the
relevant data were gathered. According to this input, a new information system architecture
was proposed based on applying concepts from business industries into a school environment.
The expected impacts of a future system based on common registers, a unique transaction
system and an implemented process approach are as follows: Simple forms for data entry,
processing and updating; Use of unique sets of master data; More effective management of
business events and processes by various key performance indicators; Automatic generation of
business documents; Automated reporting; More efficient planning of resources at system level;
More accurate monitoring the operational process performance primary education institutions.

Further on, it is necessary to identify other relevant improvement potentials as well as savings
options that can be achieved with the use of ICT. This will also contribute to the further
development of the information system and its adaptation to school practice and needs.
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Extended abstract for presentation

Network society is a term by Jan van Dijk which came first into being in 1991 with his book De
Netwerkmaatschappij (1991) (The Network Society) and by Manuel Castells in The Rise of the
Network Society (1996), the first part of his trilogy The Information Age. It is describing the
social, political, economic and cultural changes induced by the spread of networked, digital
technologies. The intellectual origins of the idea can be traced back to the work of early social
theorists such as Georg Simmel who analysed the effect of modernization and industrial
capitalism on complex patterns of affiliation, organization, production and experience. An
additional underlying theoretical perspective can be taken from system theory as Luhmann
formulated it when he defined societal systems as constituted on bases of communication and
interaction (Luhmann, 1996). More recently, in Networks of Outrage and Hope: Social
Movements in the Internet Age, Castells (2011) takes up the subject of networked social
movements with reference to the Arab Spring and other movements.

However, today almost 25 years after van Dijks works, developments of society under the
influence of networks and digital technology have to be taken into focus again to understand
the changes, challenges and the potentials. There are no universal definitions for the terms
digital, digitalization or network. Digitalization may be seen as the process of increasing
integration of digital technology into every aspect of human life. It expresses e.g. in the use of
human-computer interaction in order to achieve a desired objective or through integrating
technologies into people’s lives through digital resources (Niedzwiecka & Pan, 2017).
Digitalization, also may be understood as the way of social life, reorganized around digital
communication and media infrastructure (Wildemeersch & Jiitte, 2017), as when technologies
are involved when we shop, make bank transactions, spend our free time, communicate with
our friends and co-workers, listen to favourite music, watch TV, play games and learn it affects
our daily life. It remains to be defined which role the aspect of digital plays for and within society
more in detail, weather as an enabler and medium of developments or an artefact of life itself
with which we interact.

Changing digital and network society opens new learning opportunities. European Digital
Economy and Society Index (DESI, 2017) data indicates that 79% of Europeans go online
regularly (at least once per week). 70% of Europeans read news online and 63% use social
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networks. Universities across the world actively suggest possibilities of massive open online
learning courses (MOOCs). Research reveals that digital learning is not restricted to the
traditional students as non-traditional higher education target groups benefit from
digitalization, too. The aim of this presentation is to discuss places and spaces of learning as a
particular characteristics of digital and network society taking into consideration accessibility
to learning and the benefits of it. The research method used to prepare for this presentation was
a systemic scientific literature analysis and desktop research, covering more than 100 recent
research publications.

Theoretical foundations for digital and network society are grounded by the research of Spanish
sociologist Manuel Castell (2000a; 2000b; 2011) who testifies the reorganization of human
activities in relation to the new dimension of time and space, shaped by the real-time
communication introduced by digital technologies over great distances. The digital society is
characterized by a specific social structure - the network - which functions on the basis of
network logics and is empowered by digital technologies. Theoretical foundations serve as a
background to analyse the impacts of spatial transformation in the network society, changing
places and spaces of digital networked learning.

Places and spaces of learning as a particular characteristic of digital and network society could
be summarized by:

e weakened boundaries among formal, non-formal and informal learning as knowledge
and information are now widely accessible through the Internet;

e use of new technological devices such as computers, mobile phones, tablet computers,
other related tools;

e use of the social networks within work or private life for informal learning;

e increasing MOOC potential to change nature of education through global contribution
and new pedagogies;

e and the need for all citizens to develop and master digital skills to adopt changes and to
take advantage of learning.

Physical access to the internet and the most recent information technologies does not ensure
the same benefits to all members of society. Access to digital technology itself does not solve
inequalities in the use of technology for learning. Yet, digitalization is one of the greatest
benefits to those with a higher social status, because of the benefits they receive in various
important spheres of life including learning.

The theoretical considerations of this paper will be complemented by empirical data in the
further stages of a research project Open Online Learning for Digital and Networked Society
(3.3-LMT-K-712-01-0189). Project is funded by the European Social Fund according to the
activity “Improvement of researchers” qualification by implementing world-class R&D
projects’ of Measure No. 09.3.3-LMT-K-712.
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Introduction

Digital technologies are essential drivers of innovation, growth and job creation in a global
economy (European Commission, 2014), there is a Gap between the social need to be updated
in the use of these technologies and the training citizens receive to use them in a critical,
collaborative and creative way. In that sense, digital competence is becoming a must for
employability and active citizenship.

In order to develop a common understanding of what skills englobe the digital competence and
to bridge the worlds of education and labour market, digital competence has been defined as:
“the set of knowledge, skills, attitudes (thus including abilities, strategies, values and awareness)
that are required when using ICT and digital media to perform tasks; solve problems;
communicate; manage information; collaborate; create and share content; and build knowledge
effectively, efficiently, appropriately, critically, creatively, autonomously, flexibly, ethically,
reflectively for work, leisure, participation, learning, socializing, consuming, and
empowerment” (Ferrari, 2012)

Bearing in mind the importance of the digital competence for citizenship and in the HE
scenario, the research presented in this paper attempts to respond, based on a methodological
proposal, to the problem of the acquisition of this Competence by university students. This
proposal, explained in this work, is based on the combination of the Project Based Learning and
Online Collaborative Learning in an online UOC’s course. The study uses a design based
research methodology (Anderson & Shattuck, 2012; Reeves, 2006) in which the course (as an
intervention) is designed in conjunction with academics and tutors and then delivered in a
natural context. The results are then tested and the course design altered in response to student
and teacher results and suggestions.

This work concludes with a set of design principles for effective training in Digital Competence.

Conceptual design and literature review

The conceptual design of this work focuses on online collaborative learning and Project-based
learning.
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As part of the network society, collaboration has taken another twist, considering that it has to
fit in with the networked structure in which the Internet is based (Sudrez, 2009). Even
collaboration is seen as a key feature of online learning (Garrison, 2006; Kirschner, 2002). In
that sense, Dillenbourg (2002) points out that computer-mediated collaborative learning
(CMCL) has gained currency in recent years to the point that some state it has become the
dominant use of technology in education.

Project-based learning is an instructional method centred on the learner. It allows the
investigation of a topic worth learning more about (Harris & Katz, 2001). In fact, a project is
defined as a “complex effort that necessitates an analysis of the target and that must be planned
and managed, because of desired changes that are to be carried out in people’s surroundings,
organization, knowledge, and attitude to life; it involves a new, not previously solved task or
problem.” (de Graaf & Kolmos, 2007; p.4)

Starting the implementation of this methodology is not easy for students, but when they
advance elaborating their projects, students feel more motivated as time elapses. This occurs
because students feel freer to experiment, research and learn for themselves, thus making this
method a good learning methodology for the Higher Education context.

Research methodology

This research is based on a critical paradigm (Carr & Kemmis, 1994) in which a transformation
of the reality is contemplated and which considers participants as agents of change. Concretely,
as can be seen in the following sections, the research was developed through the Design Based
Research method (DBR) (Anderson & Shattuck, 2012).

In the early nineties, the Internet made it possible for distance learners to interact with each
other. In 1995, the Open University of Catalonia (UOC) was developed as an innovative, online
education university focused on lifelong learning.

In this context, the Digital Literacy Area was created considering the digital divide among
citizens, as an initiative that helped them to have access to an emerging online education
provision and to take advantage of studying online, thereby ensuring digital inclusion and
equity.

Within this area, a course for the acquisition of Digital Competence was created to facilitate
work and study habits through e-learning to promote the optimal use of technological resources
and online learning tools among learners.

The online course evolved from its very beginning from the simple use of the mouse, to
acquiring basic digital skills, and then to more complex abilities. The course is taken by an
average of 3,500 students per year.

The main aim of the course is to prepare students in a gradual and integrated way for the
acquisition of the transversal competence at the UOC: “Use and application of ICT in an
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academic and professional environment”. This competence involves: Searching and selection
of information online, Processing and development of digital information, Presentation and
dissemination of digital information, Digital technology, Study and work planning in a virtual
environment, Communication strategies in the Net, Teamwork in an online environment,
Digital attitude.

The students are distributed in small teams (4 members) and develop digital projects. To help
students with this objective, a set of innovative resources in different formats were created.
ICTC is based on a continuous assessment model.

The design of ICTC has evolved over the years through the application of a DBR research
process that calls for iterations in which results of student evaluation and learning outcomes as
well as changes in the technology, are used to continuously improve the learning design

The major question in this study is which teaching and learning methodology assures students’

acquisition of ICT skills in an online scenario? Specifically, the following sub questions are
addressed

e What are student perceptions regarding their own acquisition of the course’s
competencies?

e Does the course’s Collaborative Digital Project methodology help the students to
acquire ICT competencies?

e Isthe assessment model useful for the students’ learning process?

e  Arestudents satisfied with the online teacher’s role during the course?

To answer these questions, a process of selection and design was initiated and developed during
the first phases of the research.

Results and discussion

The quality and relevance of the course is demonstrated by the degree of students’ academic
success. According to the institutional statistics, 78% of the students passed the course during
the academic year analysed which is higher than the normal pass rate for UOC first year courses.
These results are coherent with students’ perception of their acquisition of digital competencies
gathered in the course’s questionnaire.

Self-perceptions of the students’ acquisition of the course’s competencies were coalesced from
a 1 to 10 scale into low, medium and high ranges: from 1 to 3 being low, from 4 to 7 being
medium and from 8 to 10 being high.
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Graph 1. Acquisition of digital competencies in the course. Course 2014-15

The institutional survey reveals that students’ satisfaction with the course increased during the
last several years (79%) and considered the course helped them to study online, given that the
activities are oriented to provide skills to students that are useful for studying and working
online, including those of searching, elaborating and presenting information and organizing
their time and the information they generate. Hence, they are satisfied with their degree of
transference of the skills learned to their professional field as they state in the open text
questions of the course’s questionnaire:

“I had no knowledge of group work using the Internet. It has been very useful
for me. I think it will be a very useful tool in the future for professional needs.”
(Student 1)

The course’s methodology

As previously introduced, project-based learning (Railsback, 2002) is the methodological
approach utilized; concretely, the developing of a collaborative digital project. To develop the
project, students form groups of four, having their own group space which integrates different
tools, including the wiki, which stands out as the tool that links all the processes for the creation
of the project. The development of the project is planned in four phases (Starting, Structuring,
Development, Closing and Dissemination), each of which lay out a set of interrelated activities

(Figure 1).
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Figure 1. Methodological proposal for a Collaborative Digital Project (Pérez-Mateo et al., 2014)

The starting phase provides an environment to create working teams and perform the initial
searches. It is important to give students resources to suitably form the online groups. The
collaborative digital project methodology requires the creation of teams. The searches
developed during this phase are shared with all classmates through social bookmarking tools.

The second phase involves making a deeper search for information to structure the project.
During this phase, students must collaboratively plan the development of the projects and
distribute the different tasks among the group members. It involves starting to work together
and coordinating different forms of working to share searches focused on the theme of their
projects and define its structure for the next phase.

Subsequently, the project is developed: During this phase, groups enter the implementation
phase: once each group’s dynamics are defined, they draw up the content of the project
collaboratively. In order to assess and assure the optimal condition of each group’s dynamics,
students complete a self and peer assessment process during this phase, which will be explained
in the results section.

And finally, discussing the final version of the project. In this phase, students present the final
versions of their projects and conclude the collaborative process in the groups with a reflection
about the collaborative process developed during the course. In addition, they disseminate their
projects in the general classroom space and discuss them in mixed groups created by the
teacher.

Most of the students are satisfied with the course’s methodology. They consider it has helped
them with the acquisition of competencies, represented by some student statements at the open
text part of the course’s questionnaire:

“The course activities are regarded as significant knowledge and it will be useful
to apply it in future activities in the professional field” (Student 2).
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The course assessment

The evaluation of the course is based on continuous assessment (group and individual), thereby
assuring the progressive acquisition of competencies in each phase. The final assessment is
individual given the fact that every student receives a mark at the end of each phase of the
project.

Students are satisfied with the assessment model, with an 85% approval, according to the
institutional survey.

The continuous assessment of the course is based on the active role of the student and the
guidance and monitoring of all the process by the online teacher. Given the fact that different
objectives, actors’ tools and scenarios intervene in the assessment of the course, we deem it to
be a 360° e-assessment. The aim of this 360° e-assessment is to reinforce and boost the students’
learning process to allow them to acquire the course’s competencies (Guitert et al., 2015). This
model is an adaptation of the model proposed by Llorens (2014) which is based on the
assessment of human resources.

The 360° e-assessment model promotes a deep, progressive and collaborative learning process,
in which both online teachers and students participate (individually and collaboratively).
Individual and group processes and group results are all assessed in both the group space and
the online classroom as can be seen in Figure 2.

360° v Group reflection

e-Assessment v Self-assessment (Students)
! v Peer-assessment
learning

! \ /' v Global valuation
v Continuous feedback

v Closing and assessment Who
Pt Student
of activity
\ r i ——
[ | ]
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v' Classroom dynamization
v Monitoring Student \

HDW m

||
m

Group space Online classroom

Figure 2. 360° e-assessment of the course

In the course, both the process and the final outcome of the online learning activities are
assessed and evaluation is not only performed by the teacher; students also assess their own and
their partners” work.

The teacher develops assessment criteria (that are based on the course’s competencies) that were
public to all during the course; in fact, the assessment criteria are present in the learning
activities themselves.
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Regarding individual feedback, the students value how it helps them to acquire the
competencies and, as some students stated in the open text questions of the course’s
questionnaire:

“it helps me to understand what I did right and what I did wrong” (Student 12)

“the feedback that the teacher provides makes me improve my activity within
the group” (Student 8).

Most students rate very positively the usefulness of self and peer-assessment activities. Students
seem to find self-assessment as a good exercise of reflection in order to understand their own
learning process and how they acquire the competencies of the course. Regarding the last one,
even though some have stated some reticence, they admit its benefits:

“At first, I didn’t want to rate my peers’ activity in the group, but it helped us to
improve our participation in the group and in the end, it was no problem”
(Student 13).

The online teachers

Students are very satisfied with online teachers as they stated in both the institutional and
course’s surveys, which reflects all the work done with them: 88% are satisfied with the teacher’s
role during the course as they stated in some of the open text questions of the course’s
questionnaire:

“He has been very important for my success in the course, and without his
guidelines I would not have made it!” (Student 10)

This online collaboration among teaching staff promotes the role of online teachers during the
development of the activities of the course: they orientate and facilitate the student learning
process through their constant teaching presence in both group and classroom spaces. This
teaching presence promotes, according to Guitert et al. (2015) a proactive role, hence providing

encouragement.

The role of online teachers has been raised over the years, through training in the first stages of
their teaching practice, and to assure quality, this first type of training has been conceived as a
selection process as well: Online teachers are pre-selected and are trained through an intensive
one-month online training period and, depending on how they develop and show their skills
during this training, they are finally selected to be a part of the team of teachers.

Conclusions

Answering the major research question of this study, in relation to the methodology presented
in this article, students clearly perceive that their knowledge of and competence using digital
learning has improved. The research presented in this paper has been developed over the last
20 years, provoking the creation of a methodological model based on the combination of
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project-based learning and collaborative learning methods, culminating in the Online
Collaborative Project Based Learning (OCPBL) model.

The transition from the collaborative digital project (developed in the course) to the OCPBL is
explained in the fact that it is an online methodological model that is transferable to other
contexts. Answering the specific questions of our research and to promote transference to other
contexts, it is necessary to consider the subsequent design principles:

e  The course design is a model for the acquisition of digital competence that goes beyond
the method (phases of the project); it includes a set of resources, the role of the online
teacher and it is closely linked to a continuous assessment process.

e The key elements of this model are the phases of the project, the proposal of a set of
activities based on tasks or challenges and its union with collaborative work. In addition,
it is a model that requires a high grade of collaboration during almost all the process.
The teams formed go through phases that are very much linked to the phases of the
project.

e Assessment must be continuous as this methodological model is not possible with a
unique and summative assessment; it must be linked to the group’s dynamics during its
application and must consider individual assessment, facilitating the students” active
role as explained in the 360° e-assessment model.

e The proactive role of the online teacher is essential for the application of this
methodology, not only during the design of the activities, but also in the continuous
monitoring of the process of the groups and their assessment.

The OCPBL model can be represented by the following figure.
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Figure 3. the OCPBL model

Further research could be oriented to analyse if this model can be applied for the acquisition of
other competencies besides that of Digital Competence.
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Abstract

The MicroHE initiative is aiming to examine the scope for and impact of micro-credentials - a
form of short-cycle tertiary qualification - in Higher Education. Currently, despite being
primarily forms of formal education, micro-credentials such as micro-masters from EdX or
nanodegrees from Coursera, are considered to be non-formal education. MicroHE intends to
enhance the recognition of such non-formal educational opportunities by bringing them within
the framework of existing recognition and transparency instruments for formal education. The
project enhances skills-assessment due to the fact, that many micro-credentials are specifically
designed to teach particular and narrow sets of transversal competences.

Introduction: The need for a next step in recognition

This paper deals with the emerging problem of a more and more diversifying learning pathway
which can be seen in individual biographies of (European) citizens which challenges the
standard systems of certification in our (European) higher education systems. In simple terms
the emerging variety of certificates a learner can accumulate in their lives need a new way of
managing, recognizing and transferring it. The established European Credit Transfer System
(ECTS) seem not to be the fitting any longer.

Lifelong Learners earn credentials at the beginning of their careers, but they learn new skills
every day. While they are recognized for the time they spend in formal professional
development settings, they often don’t have the opportunity to demonstrate the full breadth of
what they have learned, including in informal contexts. To address this, the (European)
initiative MicoHE is building a system of micro-credentials to provide professional educators a
new way to identify competencies they are developing and gain recognition for the skills they
learn throughout their careers. Universities are recognizing that learning doesn't always have to
be packaged into multi-year chunks. It can also be broken up into less than 30-hour pieces,
priced and awarded accordingly.
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Figure 1. Microcredential structure

This is when micro-credentials come into the picture: short, low-cost online courses that result
in digital badges when learners complete one of them and certificates when they complete a
series. HEIs globally more and more are taking advantage of a business opportunity and an
education need as they experiment with new learning concepts that help today's workforce
(Olneck, 2012). While micro-credentials have become more popular, they still have some issues
that universities need to work through. For example, who decides what skills and knowledge
students will gain in micro-credentials, and how can they be compared across institutions? That
is a question which is at the heart and stat of the European MicroHE initiative which has started
in early 2018 and will look into providing detailed analysis and tools to better make use of the
concept of micro credentials in HE in Europe.

The MicroHE rational and background

Digital technologies open many opportunities to learning — entry to education is the most
important factor for economic success, with access increasingly promoted to those wishing
access to furthering their skills. As new technologies and traditional education paradigms have
collided, credentialing paradigms have also needed review (Abramovich etal., 2013).
Traditionally, academic credentials and professional certifications were awarded as students
emerged from education and vocational/ technical programs. By 2015, global higher education
institutions were considering validation of knowledge from online learning coursework in one
single common, broad-based credentialing platform, and signed the Groningen Declaration to
help forward this agenda.

Accreditation for online learning or Massive Open Online Coursework provides challenges for
universities to accept and acknowledge learning as credited coursework. Awarding credit for
different types of educational coursework disrupts higher education’s traditional, formal
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educational processes for financial and educational accountability. The challenge for post-
secondary institutions is to look at online learning opportunities through a lens of reform and
innovation and equally, as an opportunity to increase higher education participation (Lemoine
& Richardson, 2015). The Malta EU Presidency Conference on “The State of Digital Education
- Engaging with Connected, Blended and Open Learning” concluded that “Unbundling is
Unstoppable”, but competition is fierce to lead the micro-credentials revolution. Digital
Education is increasingly breaking traditional programs, into smaller, shorter online courses.

This trend is set to continue and expand dramatically. The discussion in the next few years will
centre on whether universities will adapt to offer large-scale micro-credentials, whether VET
institutions will take up the mantle, or whether it will increasingly become the domain of start-
ups and corporations. Credentialing in the form of digital badges, nano-degrees, and micro-
credentialing is a new concept in HE advocated for use in the acknowledgement of coursework
taken online; badges provide a method of accrediting content knowledge rather than course
credit for specific knowledge (Rath, 2013; Reid, 2011). Digital badges are now being examined
and accepted for wider applications in HE. However, the precise form of these badges is still
very much up for debate, with one approach proposing fully-open credentials which are
transparent, and issuable by anyone, while another model proposes verified credentials which
are issued by trusted institutions.

The MicroHE initiative aims to bring ground into this debate and clarify the existing positions
currently under discussion. It will also look into the policies behind it, and provide a
comprehensive policy analysis of the impact of modularisation, unbundling and micro-
credentialing on Higher Education in Europe yet conducted. In particular, the following areas
will have to be focused on if credentialing is to be taken a step further.

e Analysing and categorizing the state of the art in micro-credentialing in European
Higher Education today, with the aim of understanding the current level of provision,
the types of micro-credentials offered and future trends in provision of micro-
credentials.

e Creating different scenarios for the impacts of continued modularisation of Higher
Education on HEIs.

e Examining the adequacy of European recognition instruments for micro-credentials in
particular ECTS, the diploma supplement and qualification frameworks.

e Developing a ‘credit supplement’ to give detailed information about micro-credentials
in a way compatible with ECTS, the diploma supplement and qualification frameworks.

e Proposing a meta-data standard and developing an online clearinghouse to facilitate
recognition, transfer and portability of micro-credentials in Europe.

Through these activities, the initiative will:

e promote increased choice for students and lifelong learners by increasing the range of
educational opportunities offered to them;

e equip universities (esp. public universities) to adequately adapt to the changes brought
about modularisation of education;

Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova 33
ISBN 978-615-5511-23-3



Support Learning through Microcredentialling — The Case of the MicroHe Initiative
Ulf-Daniel Ehlers et al.

e improve the recognition and transfer of learning between different educational
organizations as well as the world of work, including transnationally;

e while maintaining the European tradition of high quality education and high-levels of
student-protection, provided through systems of accreditation and quality assurance.

Tools and concepts for recognition and improved portability

The world of work increasingly demands a quick response from the education system to provide
people with the desired qualifications. In response, MOOC:s have tried to make their content as
digestible and flexible as possible. Degrees are broken into modules; modules into courses;
courses into short segments. The MOOC:s test for optimal length to ensure people complete the
course; six minutes are thought to be the sweet spot for online video and four weeks for a course.

Universities are responding to this trend by becoming more modular, too. EdX has a
micromaster in supply-chain management, that can either be taken on its own or count towards
a full masters at MIT (Education Writers Association, 2015). Coursera now offers everything
from full-degrees to single courses — with content offered for free and learners paying for
assessment and accreditation at the end of the course. However, while traditional students could
depend on recognition of widely understood signals of experience and expertise such as
university degrees, the same cannot be said for the creatures of MOOCS such as nanodegrees
and specializations. The private sector is proposing a host of solutions to recognize learning in
smaller segments, from the aforementioned nanodegrees, to centralized skill-banks verified by
standardized testing to online systems of recommendation similar to those to peer-reviewed
literature (The Economist, 2017). The MicroHE Approach is based on four pillars:

Survey Current InstrPJ(r)npe?‘]Sti .
State and Trends
Transparency
MicroHE
Approach
Model Future FaCI'|I!:ate
Impacts Recognition and
Portability

Figure 2. MicroHE approach

Measure current state and trends

While the term micro-credential is widely used to describe any sub-degree learning experience,
whether formal, non-formal or informal, the initiative aims at looking a credentialing within
Higher Education. Thus, we focus on credentials which confer a minimum of 5 ECTS credits
from accredited and/or recognized institutions (i.e. which are at a L4 level of recognition-
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formality, as proposed by the OpenCred Study commissioned by the Institute for Prospective
Technological Studies within the Joint Research Centre of the European Commission). The
measurement of current trends and the state of the art will comprise surveying European higher
education practices, to better understand (a) the scope of microcredential provision within the
context of their overall activities, (b) the drivers behind the increase in microcredential
provision, (c) changes in the HEIs to enable provision of micro-credentials, and (d) future plans
for further provision.

Model future impacts

While there is a clear increase in the number of MOOCs and other forms of micro-credentials,
the impacts of such radical unbundling in Higher Education are far from clear. Micro-
credentials change everything from the structure of qualifications, to pedagogy, modes of
provision, types of assessment, economic models and every other aspect of Higher Education.
As such, simple trend-forecasting offers little insight into future models, or in how Higher
Education Institutions may adapt and prepare for these futures. To this end, the initiative will
create scenarios for the use of microcredentials in higher education in the future, as well as the
effect on Higher education policies and activities.

Instruments for transparency

The OpenCred Study proposed that the highest level of transparency for credentials involves
ones which: formally and clearly state on whose authority it was issued from, provides
information on the content, level and study load, states that the holder has achieved the desired
learning objectives, provides information on the testing methods employed and lists the credits
obtained, according to a standard international system or in some other acceptable format, are
demonstrably and clearly based on authentication (i.e. student’s identity is verified) and state
that the examinations have been administered under supervision and specifies the nature of this
supervision.

The “State of Digital Education Conference” concluded that there is scope for a distinctly
European solution to the following issues: The educational reforms in Europe arising out of the
Bologna Process were designed to enable portability and transfer of qualifications, as well as to
create trust between different educational institutions. These same methodologies apply
excellently to digital education, with little change... all that remains is for governments to
deploy the policies necessary to bring digital education within existing quality and recognition
frameworks. To this end, the MicroHE initiative intends to:

e propose a standardised credit supplement modelled on the European Diploma
supplement, which can be used to document learning achievement for sub-degree
qualifications;

e clarify how the European Qualifications Framework can provide a recognition and
translation framework for;

e all types of documented achievements, in particular, including micro-credentials,
without the need to create;
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e parallel systems of accreditation such as badge systems.

Finally, the described concepts push to give recognition for e-learning and thus provide
competition for degree granting global higher education. Digital credentialing systems, have
been proposed to assess, recognize, and communicate knowledge acquisition. Establishing a
system of digital credentials allows recognition of learning no longer bound by time or location,
interest-driven, or, increasingly, by cost. The Groningen Declaration recognizes that digital
student data portability will contribute to the free movement of students and skilled workers on
a global scale in the years to come. Issuing of digital educations need to solve issues of ownership
of the credential (by owner and issuer), revocation, tracking and stackability. To build trust in
the same credentials, issues of privacy, identity, validation and measures of competence need to
be solved. Several countries including France and Estonia have addressed these issues by
creating their own national systems for issuing and verifying credentials - however, differing
national standards hinder the creation of a free market for services, one of the fundamental
freedoms of the EU. To solve this issue, the MicroHE initiative will propose a prototype for a
European credential repository, which can accept both full degrees and micro-credentials,
based on already accepted standards in European Education, namely the diploma supplement,
ECTS, the European Qualifications Framework and accreditation of Institutions according to
the European Standards and Guidelines for Quality Assurance in Higher Education.

Summary

More and more educational institutions, training agencies and ICT companies are awarding
digital badges to course participants worldwide. This development is an expression of increased
relevance of lifelong learning and more flexible education. Learners have already acquired
competencies and knowledge relevant to their studies before they enter HE or in parallel to their
studies. The challenge is to find a way to provide recognition of these learning achievements
within their study programs. Digital badges are possible tools to meet this need, as well are open
badges. Based on the input of the higher education institutions, the MicroHE initiative will
develop usable scenarios and models for HEIs to facilitate the uptake of micro credentials.
Agreements and alliances between HEI are important as well, particularly for mutual
recognition of credits.

Digital badges based on an open standard can be used as tools in support of a more flexible
education system. Badges are not a goal as such in this respect (Hickey et al., 2015). They are a
means to make education more flexible, and thus to meet the needs of the students, educational
institutions and employers. The introduction of badges also raises ethical and technical
questions: trust, archiving and privacy. The MicroHE initiative aims to include these aspects
into the discussion and contribute to building a badges ecosystem.
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Summary

Educational support for students in the field of open and distance education is a multifaceted
and decisive parameter for enhancing and promoting student engagement and academic
progress. This is a conclusion that draws on a number of research findings on the need for
effective support for students to make the most of their learning and social backgrounds in a
diverse learning and participatory process. Given the growing demand for new skills acquisition
and lifelong learning, online education welcomes diverse categories of learners with
differentiated needs and levels of online participation. The purpose of this article is to
summarize the context of the ongoing research effort of the PENER-16 program of the Hellenic
Open University (EAP), emphasizing the need to develop an integrated student support system
in the learning community of a distance learning tertiary institution. The paper holds that
support services in higher education ought to be organized on three distinct levels, in
accordance with the focus lens of the conference, so as to allow for wider participation, coping
with new learning solutions, and better provision of skills currently demanded by growing
economies. More specifically, (a) on the individual level, support should include needs’
diagnostic tests, provide academic skills and offer ongoing psychological support, tailored to
the study phase that students face; (b) on the institutional level, support might provide
assistance in administrative issues, promote collaborative and community-building skills,
extra-curriculum activities that promote digital literacy and enhancement of communication
media use; and (c) equally important, on the societal level, support services should consider
offering recourses that enhance the cultural sensitivity of learners and institutional agents that
eliminate learning disparities and encourage individual and collective learning. As these levels
are interrelated in the learning and teaching process, they should also be delivered in terms of
support via a holistic system that cultivates cross-sectional and cross-cultural skills, places the
individual and the university in the current socio-economic and marketing context and follow
the main principles of online instructional design.

Introduction

The issue of educational support strongly occupies the terrain of open and distance learning in
recent years since it has become clear that the very stake of successful integration into the
educational landscape of the 21* century is largely dependent on how educational institutions
recognize and support the particular needs of heterogeneous student/learner groups. This
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article documents the necessity of developing an integrated support system that stretched across
three levels (individual, institutional, and societal) and is part of the research effort underway
at the Hellenic Open University. The research seeks to address the gap between the learning
profiles of adult students coming to open and distance universities internationally, and the high
academic or technical requirements that they have to meet throughout their studies, without
substantial support. This results in grave problems, both for the learners themselves and for the
respective educational institutions, such as lack of information and self-management of the
study, inability to cultivate cognitive skills data, high dropout rates, low performance,
frustration and isolation, etc. We propose that targeted support services on the micro-, meso-
and macro-levels of distance learning could greatly assist in the resolution of such pressing
issues.

The issue of qualitative support for students, especially at a time with highly sophisticated
technical capabilities, has occupied the most important theorists in the field of distance learning
(Tait, 2003a; 2003b; Sewart, 1993; Keegan, 2003). In these studies, we can look for historical
data related to the definition of support in the earlier stages of development of open and
distance education, especially in Europe, and the transformations that the concept has
undergone over time, following on the theoretical and technological progress. The emphasis on
support has been recognized as a strong priority to distance learning universities, as compared
to the conventional higher education (Tait, 2000), but has not always received the attention it
deserves. Various student support guides were compiled in this early phase, but they were soon
wiped out by leaps and bounds in open and distance learning and technology in recent years.
Indeed, the fragmentation of older approaches to student support has recently led to more
systematic efforts to investigate the complexity of the given issue which have already begun to
provide interesting evidence.

The recent special issue of “Open Praxis” journal (International Council for Open and Distance
Education, 2014) emphasizes the critical role of student support and the corresponding
theoretical models and applied tools. Topics presented there (digital literacy, sense of
satisfaction, sense of belonging, academic tools, quality assurance, etc.) and the reference to
corresponding international surveys, as will be shown below, illustrate the breadth and
importance of overall student support in the ever-changing terrain of open and distance
learning. In addition, issues of wellness and tailor-made support are for the engagement of the
individual, but also institutional solutions (such as Course-Embedded Student Support and
virtual tutorials) are indicated as suitable solutions for the mid-level. Similar references to
research work are also made in the extensive Guide to Good Practices for Distance Learning,
issued by the Council of Higher Education (CHE, 2014; pp.42-48), with particular mention of
the importance of an effective support in our direction successful training process in the digital
age (Ludwig-Hardman & Dunlap, 2003) but also focusing on the quality specifications of the
parameters of on- line tertiary education in relation to the ever changing social reality. What is
evident from the literature is that support systems need to take into account all three levels
simultaneously if it is to be effective and in accordance with current social trends and technical
possibilities in distance learning.
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The Micro: The importance of pre-entry & ongoing individual support

Students’ integration to the new environment has been identified as a major factor in need of
support services that plays a key role in the further development of studies. In the study of
Dearnley (2003) the proper support of the students was directly related to the success or failure
of future study. In particular, there is a need for practical, technical, academic and emotional
support before and during the entrance phases, when students are more disoriented and
vulnerable. Other studies (Jara & Mellar, 2007) have also linked student support to the quality
of content of distance learning programs, focusing on pre-start and academic support both at
academic level and at the level of equal opportunities provided to trainees.

The survey of Bird and Morgan (2003; pp.14-15) offers useful information for the guidance,
support and advice in the pre-entry stage in adult distance education students. Researchers note
that, in addition to incentives, the following topics should be discussed with prospective
students prior to their decision to register: managing their fears, creating academic skills
through available academic preparation courses (Johnson, 2008), literacy skills, and
information technology, anticipating the impact of the study on roles within the family,
preparing for change, anticipating the impact of the study on the student’s psyche and
personality and identifying the support networks related to the student ’s needs. Consulting
services to meet the emotional needs or health issues, and also meet the need of students to feel
socially connected not only with their peers and teachers, but also with the staff of the institution
shall complement the investigator proposals for support of students. It is therefore perceived
that the process of familiarization and support in this early phase is extremely complex and
burdensome for the initial and subsequent course of study. Further research (Brown & Mbati,
2015) reinforce the value of institutional support services that can help students to figure out
what is personally realistic during the learning path, already with their entry in institution.
However, research findings warn that while some students are open to support services, others
are not; hence, a future challenge for distance education providers is to design not only the
relevant services that can be made available to students when support is needed but to prevent
students from taking a “solitary wolf” approach.

Therefore, on the individual level support services ought to cater for needs’ diagnostic tests,
provide academic skills (both content-related and technical) and offer ongoing psychological
support, tailored to the study phase that students face.

The Meso: Creating a supportive institutional community

Apart from the impact that psychological support has for the individual, it also bears
significance for the institution, as it affects both the community building and the dropout rates
reported. Approaches from various fields of knowledge, such as motivation psychology, have
highlighted the urgent need to set up an integrated theoretical support model for open and
distance learning (Simpson, 2008).The factors that seem to help reduce students’ negative
feelings, especially those who are first required to operate in a distance learning environment,
are as soon as possible familiarizing students with distance learning, communication with
fellow students and teachers, time organization and management.
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According to Sharma (2002), all activities related to providing support to students are related
to learning, interaction and effective communication. That is why a support system ought to
cover issues of teaching and counselling to solving management issues of the student’s everyday
life. Along the same lines, the study by Choudhry, Gujjar, and Hafeez (2008), states that the
main objectives of a student support system at a distance institution are (a) to help students
make the most of the educational package offered to them; (b) provide information on the form
and content of studies, (c) reduce the sense of isolation, providing easy access to resources and
resources but also opportunities for interpersonal communication. The structure and activities
of student support services depend on the diverse needs of students, the ethics of the
organization and the distribution of resources and resources of the university. The student
support system should contribute to creating an environment that facilitates distance learning,
motivating students to continue their education, encouraging student socialization, and
promoting teamwork and team spirit in general.

Another central issue that emerges in most studies is the importance of communication and the
processes of community-building and sense of community during distance learning. According
to Kelly and Stevens (2009), students in an educational environment wish to communicate both
among themselves and with their teachers, but in such a way that they feel suits them personally.
At the Open University UK, two student support programs were created and implemented,
which were applied from the first day of enrolling in the curriculum until the end of their
educational course (Learner Support Framework and Personalized Integrated Learning
Support). The first was created to support students from the beginning of their learning process,
and particularly focuses on dynamic interactive and interactive activities without losing sight of
person-driven activities to enhance communication and a sense of participation in the
community. At the same time, it focuses particularly on the forums and activities aimed at
students with special needs. The second program focuses on the specific characteristics and
requirements of study programs and in as much as possible efficient use of technologies in
support of a mixed (blended) educational system.

Communication is an extremely important factor in the learning process both in conventional
and distance learning contexts. Its use is absolutely essential for the support and success of
studies. According to Thormann and Fidalgo (2014), participation in discussions in an online
community is characterized as a complex process in which students manage the learning needs
as a practical means of communication and interaction. Past and recent studies on the types of
digital learning communities illustrate the way that students interact in the digital environment
and empirically record their emerging needs (Rumble, 2001), both from the environment itself
and from the content hosted on it. Indeed, in the context of support for young students,
Pennsylvania State University, a conventional university with a high degree of e-learning
approaches enabled through a case study for students to work in an environment with e-
learning forums, where the teacher involvement was frequent and energetic. Equally important
to strengthen communication and cooperation was the participation of the students that were
involved actively in the creation of study guides but also n commentary specific films, who had
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to attend after recommendations of teachers so through their involvement learn to comment,
interact, evaluate, participate in the community they belonged to (Loyd-Smith, 2009).

The de Moraes, Rodrigues Paz, Lumi Matuzawa, and Jantsch Fiuza (2003) study describes the
student support system developed at the Federal University of Santa Catarina in Brazil. A
Distance Education Laboratory (LED) was created in order to serve a fast and efficient flow of
communication between students and tutors and students among themselves. The support
team also provides instructors and students with instructions on how to use the tools and
general overviews of the lesson. Other means of use are a support website, a virtual library, and
interactive tools used in regularly scheduled off-campus activities and events, discussion
forums, collaborative learning spaces, bulletin boards with general information, and a digital
“Coffee House” where students can socialize and relax in a virtual environment.

Furthermore, the issue of administrative support and its great importance in institutions
providing a “virtual person” through the websites and digital spaces that represent them (Jones
& Meyer, 2012) is seen by international experience as another parameter to be taken into
account in the design of systems support academic activities KON students (Kishore, 2014).

As it appears from the literature and our own preliminary research findings, on the level of the
institution the support nexus needs to include assistance in administrative issues, promotion of
collaborative and community-building skills, extra-curriculum activities that promote digital
literacy and enhancement of communication media use. As Tait (in ICDE, 2014) stresses, there
is a need reconfiguration of support in the Digital Age and he proposes the integration of
support with teaching, instead of considering support services as separated structures within
institutions. In this way, effective support can be achieved in the intra-institutional level, for
students and teachers alike, serving for more sophisticated learning experience on the meso-
level.

The Macro: Culturally sensitive learning in a distance-shrinking world

As the world of online education has gradually eliminated all distance through the
sophistication of technological interventions, there still remain certain issues in teaching and
learning that need to take into account the social and cultural differences among learning
communities. As our research purports, for a support system to flexible and effective, it needs
to integrate the parameters of cultural sensitivity as well as the social disparities that students
increasingly present. In global audiences and national education systems that are called to
incorporate transient conditions and populations (e.g. refugee flows), the examples that come
from universities from around the world might prove to be essential in designing and
implementing support systems.

According to the example of Great Britain (Arnold, 2004), the establishment of flexible learning,
which tends to replace distance learning, requires well-designed academic support systems,
hybrid and personalized as far as feasible, to create a growing Virtual Environment Learning,
through which an extended range of support services can be provided. This would require a
shift in education policies from the traditional British regimes and the integration of innovative
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elements into a single set of educational and support mechanisms (Arnold, 2004; p.4). This
directly addresses the issue of a wider educational policy that frames an open university and the
need to harmonize support systems with the historical and cultural evolution of distance
learning in the respective country of application. For example, the use of local means of
communication and social networking should be studied before the design of support systems,
so that it actually serves the participant needs in a way that is neither costly nor intimidating.
Such an example is presented in the Brown and Mbati (2015) survey, which notes that various
distance learning institutions in Africa have been using SMS on mobile phones since the early
2000s as a simple but a very powerful tool, to communicate easily and on time with large groups
of students or even individuals. SMSs have now been fully integrated into most of the learning
management systems at the distance learning institutions in Africa.

Another factor is the symbolic meaning that students invest in the role of face-to-face
communication and the expertise of the teacher, which greatly depend on the cultural context
and educational culture of each institution. India’s Open University presents its own approach
to support for students, which gives importance to live support in specialized centres (Dimri,
2015). On a similar not, the Hellenic Open university places special emphasis on Student
Support Centres, where students come in contact with their academic advisors but also receive
administrative and academic assistance. Another example comes from the University of UNISA
(N. Africa), where students have access to the online library, academic and administrative
services while operating specialized departments, to enhance student learning, such as
Counselling Office, University Office, Training Centres through the Student Support
Department, Learning Centres, Financial Assistance Office and Library.

Closing Remarks: Three-level support for a sustainable future

The need for support is highlighted by the different examples that emphasize the importance of
the educational and cultural context for the additional effective enhancement of students’ skills
and participation, making it clear that there are many available tools and approaches to establish
support mechanisms at a distance learning level. As Tait (in O’Donnel et al., 2006; p.10)
underlines, “there can be no universal plan for student support systems that can be transferred
from one institution to the other”.

Engaging with the intricate character of support services on the micro-, meso- and macro-levels
are the only ways to keep in contact with student needs, to continually enhance their technical,
learning and social skills and to keep up with technological and societal changes that usually
move much faster that education can afford to notice.
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IHE DELFT’S DIGITAL EDUCATION TRANSFORMATION

Nelson Jorge, Raquel dos Santos, Ger Tielemans, Erwin Ploeger, IHE Delft Institute for Water
Education, The Netherlands

Introduction

IHE Delft Institute for Water Education (https://www.un-ihe.org) is the largest international
graduate water education facility in the world, having provided graduate education to more
than 15,000 water professionals from over 162 countries, since its creation in 1957. The Institute
is based in Delft, The Netherlands, offering fully accredited MSc degrees, PhD degrees in
collaboration with partner universities, summer courses and short tailor-made trainings in
specific topics. Online education products are also part of the Institution’s educational
portfolio, namely accredited online courses that mostly originate from the MSc programmes, a
Graduate Professional Diploma Programme (GPDP) and an OpenCourseWare (OCW)
platform with free open educational resources.

The pedagogical model is based on active learning, engaging learners in real world problems.
IHE Delft provides a highly contextual learning experience, contributing to the development of
essential skills to analyse and solve global water challenges. The Institution promotes critical
thinking, preparing learners for trans-disciplinary (involving non-academic stakeholders)
challenges associated with the complex water issues in the real world. Studying at IHE Delft is
considered a life-changing experience for its learners by exposing them to an intercultural
environment, characterized by plurality and diversity of ideas, experiences and disciplines. The
implementation of the programmes is characterized by a high degree of transparency, openness,
flexibility and inclusiveness (IHE Delft, 2018).

Part of IHE Delft’s mission is to contribute to the education and training of professionals.
Embracing the opportunities of digital technologies, IHE Delft intends to expand its online
efforts, making education more flexible and accessible to learners worldwide. In this way, the
institution is undergoing an internal reflection, analysing needs, implementing processes and
exploring possibilities to improve education and enrich its portfolio with the use of digital
technologies. We use the term transformation in our title as it reassembles an organizational
shift (Nwankpa & Roumani, 2016), where for instance, collecting and understanding data is
critical to continuously improve the quality of our working processes, educational practices and
products.

In this paper we present our online education products, a reflection on the development of
Massive Open Online Courses (MOOCs) as an upcoming new product and where it stands in
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our offering, the implementation of an online course development process to improve quality,
and finally a reflection about the future of education at IHE Delft.

Online Education Products
Accredited Online Courses

IHE Delft offers accredited online courses (https://www.un-ihe.org/online-courses) for
professionals in the water sector who hold a Bachelor Degree in a relevant field of study,
allowing our learners to study part-time, without interrupting a day-time career. A workload of
140 hours is distributed throughout 4 months, requiring a time investment of approximately 8
hours per week to complete the learning activities and study the educational resources. In these
courses learners have the opportunity to interact with fellow participants, while guided by a
Module Coordinator (content expert) who gives support and personal feedback.

Several new courses are under development, to be offered as single courses and/or part of new
GPDP.

Graduate Professional Diploma Programme (GPDP)

The online GPDP (https://www.un-ihe.org/graduate-professional-diploma-programme) in
Sanitation and Sanitary Engineering consists of a sequence of four or five accredited online
courses, and was created for learners who wish to specialize professionally in the field, without
having to commit to an MSc programme. In order to obtain a diploma, learners need to reach
a minimum of 20 credits (ECTS), which equals a workload of 560 hours, to complete in 1.5
(minimum) to 4.5 (maximum) years. Personalization is an added value of our GPDP, since the
curriculum is selected based on the learners’ needs — each learner has a personal study plan,
designed in collaboration with a study advisor.

Because of the success of this flexible and personalized programme, new GPDPs are being
developed to be offered in the next academic year.

OpenCourseWare (OCW)

The main objective of IHE Delft’s OpenCourseWare (https://ocw.un-ihe.org) is to contribute
towards lifelong learning and fulfilment of our mission regarding knowledge sharing with the
international practitioner and scientific community, and project partners. The Institute is
committed to help solving the world’s water crisis by educating the water leaders of the future,
mainly from developing and transition countries. The demand for water education by far
exceeds the number of professionals that IHE Delft can train and OCW helps to bridge this gap,
allowing professionals and students to access open educational materials, in a format that is
designed for self-study.

Currently, IHE Delft has 18 courses available as OCW and is planning to gradually expand its
volume over the coming years. Typically, these courses include: lecture notes, lecture
presentations (PowerPoint), video-lectures and examples of exercises, tools, models and/or
public domain software.
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By using a Creative Commons license (CC-BY-NC), partner institutes, educators and the
general public have the opportunity to use, re-use, and/or redistribute these open resources for
non-commercial purposes. Consequently, these educational materials are benefiting a much
larger audience and as such, increasing substantially their impact worldwide. This licence is
chosen to further optimise the use of course materials and to encourage educators around the
world to make use of these open resources.

Massive Open Online Courses (MOOCs)

The status report on “MOOC Strategies of European Institutions”, published by the European
Association of Distance Teaching Universities (EADTU), indicates that offering flexible
learning opportunities and increasing institutional visibility are the main objectives for Higher
Education Institutions (HEIs) offering MOOC:s (Jansen & Konings, 2017).

IHE Delft’s main goals regarding open education is to reach a worldwide audience and to have
high impact in developing and transition countries. While increasing institutional visibility
would be a valuable addition, we believe that this goal is highly dependent on where MOOCs
are offered. In other words, high visibility is easier achieved when MOOC:s are placed in one of
the big providers, namely Coursera, edX or FutureLearn. Taking this into account, IHE Delft
realizes that in order to offer MOOC:s, two distinct scenarios have to be explored before taking
this important next step:

e The scenario in which we publish our MOOCs on our own website and develop them
on our own learning management system (Moodle), building on internal expertise. This
would require a lower initial investment, although our courses would be limited to our
own network.

e The scenario in which we offer our MOOC:s on a well-known platform with millions of
users such as edX or FutureLearn. This would require a higher initial investment (paying
the provider’s fee), with the advantage of reaching a much broader audience and
receiving course development and production support.

IHE Delft is expected to launch its first MOOCs in 2018. Whatever the scenario, offering
MOOC:s will definitely have an impact on our existing offering. Looking at MOOC:s as a new
product, we can see that it fits between our accredited online courses and our OpenCourseWare
initiative, since they’ll be released with an open license but at the same time allow certification
for a certain fee (Table 1).

Table 2: Summary and main characteristics of IHE Delft’s existing online products, including the
upcoming MOOCs
Graduate Professional Accredited Online MOOC ocw
Diploma Programme Courses (MSc level)
(GPDP)
Admission Yes Yes No No
requirements (BSc) (BSq)
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Workload 560 hours 8 hours/week 4 - 6 hours/week  Flexible
1.5-4.5years 4 months 1 -2 months
(combination of 4-5
accredited online
courses)
Pricing Tuition fee Tuition fee Open (small fee Open

for the certificate)

Course Development Process

At IHE Delft, Online Education is coordinated by the Education Bureau, a process management
unit responsible for organising the educational programmes and for coordinating the processes
of innovation in education and quality management. Implementing a course development
process is ongoing, in collaboration with the Information and Technology unit. This process
holds 4 stages and is expected to last approximately 10 months, from starting the project to
creating the course, delivering and evaluating it (Table 2).

Table 2: Course development process with 4 stages and represented as a timeline

Month 1 2 3456 7 8 9 10
Stage  Envision Design & Create Deliver Evaluate

Although we represent it as a continuum timeline, course development is executed as an
iterative process, especially in the Design & Create stage, where course content is designed,
created and tested before moving into full production. The ending Evaluation stage feeds back
in order to improve any of the previous stages of the process. The following topics describe the
main activities in each stage:

e  Envision — a shared vision is established between the course team, who sets roles and
responsibilities, project deadlines, describes the course and defines the main learning
objectives to meet the target audience’s needs.

e Design & Create — a course design is produced in order to make learning objectives,
assessment, learning activities and resources aligned and explicit. After a course
topic/unit is designed, created and tested, full production takes place. A final check is
done before the course is ready to launch.

e Deliver - a trained online tutor delivers the course by providing guidance, feedback and
support, anticipating and solving problems, facilitating participation and motivating
learners throughout the course.

e  Evaluate - feedback from learners is collected using surveys and learning analytics are
used to produce a report that will lead to a list of possible actions and/or improvements
for the next run of the course.

An e-Learning expert from the Education Bureau is assigned to execute the process with the
course teams, facilitating several workshops, providing guidance and support in the different
stages. In order to provide a more efficient support, a number of trainings is offered periodically
related to course design, content creation, course implementation in the learning management
system and an online tutoring course. This approach not only allows us to offer a more
consistent support, but also to promote sharing experiences between different course teams.
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Future Challenges at IHE Delft

IHE Delft is a campus based institution with a history of online education efforts, initiated by
highly motivated academic staff. Several initiatives are ongoing and new products are being
considered that will definitely enrich our portfolio, allow us to reach a broader audience and at
the same time contribute to the improvement of our educational practices. At a pedagogical
level our academic staff develops courses based on the university teaching qualification (UTQ)
guidelines, aligning topic structure, learning objectives and formalizing assessment. Offering
more online education and improving it is seen as a natural next step.

Our short term plan is to widely implement the course development process, contributing to
increase the quality of our support and ultimately the quality of the educational products that
we offer. We believe that a well-established process will allow us to optimize the development
of online courses and contribute to its consistency. Although this implementation has already
started, time is needed to consolidate before it’s seen as a standard process in the Institution.

Another upcoming challenge is to start offering MOOCs. At the moment, we have several in
the pipeline that involve multiple partners, which adds more complexity. The new course
development process will definitely be useful in these upcoming projects, where straightforward
guidelines and effective project management are required to keep the development on track.

Regarding MOOC:s, we expect a natural growth of this product in the coming years, since it fits
our mission to offer flexible and open education to a worldwide audience. Hence another
interesting development would be to use the same strategy with MOOCs, as used when
combining several accredited online courses at IHE Delft to offer a GPDP. This combination of
MOOCs could develop to flexible micro-credential programmes (Cabral, Jorge, & van
Valkenburg, 2017), and perhaps inverted admissions into IHE Delft’'s campus Master’s
programmes in the future.

OCW is another initiative we want to see growing, and we expect MOOC:s to have a positive
impact on this matter. Although we still see some resistance to openly share our courses, it’s
important to motivate a change towards a culture of sharing to avoid that it becomes a barrier
to OCW. Once this culture of sharing course materials is incorporated within the IHE Delft
staff members’” and partners’ routine, and based on the lessons learned up-to-now, we believe
that it will be possible to scale-up the number of open educational resources made available in
OCW faster in the coming years.

Another challenge is to make IHE Delft’'s MSc programmes on campus more flexible. The
programmes consist of 14 sequential Modules, each running for a period of 3 weeks. The
workload is intensive, consisting of lectures (including guest lectures) and practical activities. A
blended learning design would be a viable alternative, combining best practices in both online
and face-to face methods (Adams Becker etal., 2017). This approach could make the
programme more flexible, enrich the learners’ experience and allow lecturers and learners to
make better use of contact time in a more meaningful way.

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 51
ISBN 978-615-5511-23-3



IHE Delft’s Digital Education Transformation
Nelson Jorge et al.

References

1.

52

Adams Becker, S., Cummins, M., Davis, A., Freeman, A., Hall Giesinger, C., &
Ananthanarayanan, V. (2017). NMC Horizon Report: 2017 Higher Education Edition.
Austin, Texas: The New Media Consortium. Retrieved from
http://cdn.nmc.org/media/2017-nmc-horizon-report-he-EN.pdf

Cabral, P. B.de A., Jorge, N. R., & van Valkenburg, W. (2017). MicroMasters: the pursuit
of the Holy Grail in online learning. In G. Ubachs, & L. Konings (Eds.), Proceedings of The
Online, Open and Flexible Higher Education Conference: Higher Education for the Future;
“Accelerating and Strengthening Innovation” (pp. 219-225). European Association of
Distance Teaching Universities. Retrieved from http://resolver.tudelft.nl/uuid:47d74e35-
856c¢-4174-b48f-e807329652¢

IHE Delft Institute for Water Education (2018). Studying at IHE Delft. Retrieved from
https://www.un-ihe.org/studying-ihe-delft

Jansen, D., & Konings, L. (2017). MOOC Strategies of European Institutions. Status report
based on a mapping survey conducted in November 2016 — February 2017. EADTU.
Retrieved from

http://eadtu.eu/documents/Publications/ OEenM/MOOC_Strategies_of_European_Institu
tions.pdf

Nwankpa, J. K., & Roumani, Y. (2016). IT Capability and Digital Transformation: A Firm
Performance Perspective, Proceedings of the Thirty Seventh International Conference on
Information Systems, Dublin. Retrieved from
http://aisel.aisnet.org/icis2016/1SStrategy/Presentations/4/

Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



Exploring the Micro, Meso and Macro

Proceedings of the European Distance and E-Learning Network 2018 Annual Conference
Genova, 17-20 June, 2018

ISBN 978-615-5511-23-3

“EDX INSIGHTS” METRICS FROM A SOCIO-CONSTRUCTIVIST
PEDAGOGICAL PERSPECTIVE
Inés Gil-Jaurena, Daniel Dominguez Figaredo, National Distance Education University

(UNED), Spain, Anuchai Theeraroungchaisri, Chulalongkorn University, Thailand, Tsuneo
Yamada, The Open University of Japan, Japan

Abstract

Understanding learning analytics from a socio-constructivist pedagogical perspective implies
the design and use of learning analytics to inform decision-making, so teachers, as relevant
stakeholders, can create richer educational experiences. We focus on the learning analytics
module facilitated by OpenEdX and implemented, in an early stage yet, by two MOOC
providers: Thai MOOC and UNED MOOC. Using the Community of Inquiry model, we
explore the type of data that EdX Insights provides for analysing each of the presences included
in the model. Finally, we conclude with a pedagogical discussion about learning analytics.

Introduction

Learning analytics has been defined as “the measurement, collection, analysis, and reporting of
data about learners and their contexts, for purposes of understanding and optimising learning
and the environments in which it occurs” (LAK, 2011). This concept has been included as a
development in technology in the NMC Horizon Report (Higher Education Edition) in years
2012, 2013, 2014 and 2016 (Adams Becker, Cummins, Davis, Freeman, Hall Giesinger, &
Ananthanarayanan, 2017). In the 2017 Horizon Report, learning analytics is conceived as the
foundation for facilitating assessment of learning, within what the report identifies as the mid-
term trend “growing focus on measuring learning” (p.14).

The goal, in any case, should be the improvement of student learning. Dominguez, Alvarez, and
Gil-Jaurena (2016) have identified two major approaches to the implementation of learning
analytics:

e A maximalist approach that holds a determinist model of human action and proposes
to measure any activity related to learning, which is facilitated by big data. Privacy and
security issues derive from this approach that tries to collect as much data as possible.
The assumption is that the analysis of data obtained in learning activities is a key for
unlocking the “black box” of human mind, improving educational processes and
making learning more efficient (Cuban, 2015; Westervelt, 2015).

e A different approach supports the study of learning analytics to better understand
students’ performance in digital environments, but assumes that big data cannot give
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direct answer to relevant questions for improving learning. Using Justin Reich’s (2015)
words, “we have terabytes of data about what students click but little understanding
about what changes in their heads” (p.34).

In this paper we want to explore the topic of learning analytics from a critical pedagogical
perspective, that pursues a better understanding of learners’ performance in an attempt to
develop a pedagogical knowledge derived from data facilitated by technological tools that can
lead to making educational decisions regarding instructional design, management of students
support services, etc. As stated in ECAR (2015), “analytics without action is merely reporting;
interventions based on analytics are needed to improve student outcomes” (p.3). The collection
and analysis of relevant data from a pedagogical perspective is the approach we defend at this
stage, which permits to go beyond deterministic models and analyses big data within a broader
set of information about learners.

Our focus will be on MOOCs (massive online open courses), as an online educational modality
introduced in our respective countries and institutions. Specifically, Thai MOOCS and UNED
MOOC:s.

Pedagogical framework
Socio-constructivism learning theory

Among different approaches to learning, we adhere to constructivism. Its central idea is that
human knowledge is constructed. Learners build new knowledge upon the foundation of
previous learning. The construction of knowledge takes place within the socio-cultural context
in which the individual acts (IGI Global, 2017). This approach implies:

e Anactive role of the learner in the process of learning.

e The importance of interaction with the environment.

e The importance of collaboration.

e The role of teachers as creators of rich learning experiences.

In online environments, the development of high order cognitive skills (Anderson &
Krathwohl, 2001) and the development of soft skills (Gil-Jaurena, 2017) under this socio-
constructivist approach implies that teachers have to design and create rich interaction
environments using technological tools that can support better learning experiences. Learning
analytics, in this regard, can be considered as a tool that, used by teachers, can lead them to
better know learners’ behaviour and interaction patterns in order to improve their teaching.

The Community of Inquiry model

The Community of Inquiry model (Col), also based on socio-constructivism, is a model that
has been widely used in online education. An educational community of inquiry is a group of
individuals who collaboratively engage in purposeful critical discourse and reflection to
construct personal meaning and confirm mutual understanding (The Community of Inquiry,
2017). Thus, an online higher education course, a MOOC, etc. can be considered communities
of inquiry.
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The Community of Inquiry conceptual framework represents a process of creating a deep and
meaningful (collaborative-constructivist) learning experience through the development of
three interdependent elements: social, cognitive and teaching presence (The Community of
Inquiry, 2017), as shown in Figure 1.

Social Cognitive
Presence Presence

Supporting
Discourse

EDUCATIONAL
EXPERIENCE

Setting Regulating

Climate

Figure 1. The Community of Inquiry model
(source: http://www.thecommunityofinquiry.org/content/images/diagram.coi.jpg)

e Social presence: the ability of learners to project their personal characteristics into the
community of inquiry, thereby presenting themselves as ‘real people.” It refers to
interaction with peers.

e Cognitive presence: the extent to which the participants are able to construct meaning
through sustained communication. It refers to interaction with content.

e Teaching presence: the design, facilitation, and direction of cognitive and social
processes for the purpose of realizing personally meaningful and educational
worthwhile learning outcomes. It refers to interaction with the teachers and/or their
directions.

Any educational community can be characterized according to this model. For instance,
distance education courses have relied, traditionally, in strong cognitive presence and teaching
presence (in the sense of design and structure of the course, not necessarily direct interaction
with the teacher). Connectivist MOOCS (cMOOCs), as another way of providing education,
have relied on a strong social presence (connection with other learners) and less teaching
presence (less structure and previous course design). xMOOCs, on the other hand, resemble
more to traditional education.
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Itis important for teachers, in order to create rich educational experiences, to understand which
type of interactions they are promoting and for which purposes. In traditional distance
education, the existence of an increasing number of technological tools can support the
potential of social presence, thus promoting collaborative learning and new ways of interaction
in distributed learning systems.

Learning analytics within a Col pedagogical framework

Learning analytics is based on collecting information about learner’s behaviour and
performance in a learning experience, course or environment. As shown in Figure 2, there are
a series of relevant questions that stakeholders need to ask before accomplishing the use of
learning analytics. Teachers are key agents to reply to what, why, how and who can collect,

analyse or use the information.

DataTEL, Big data Indicators, Metrics

4 Why? N\

T
. What? . b
.S & Objectives -3
T Data, Environments, Context . 8 o
L ®m 5 fe.g. Manitaring/Analysis, = 2
E c uqn {e.g. LMS, PLE) Prediction/intervention, Tutoring/Mentoring. = &
g4 fs Assessment/Feedbaock, Adoptation, e
o "T’._;:”' o Personalization/Recommendation, =
oL T Awareness/Reflection) B
Learning Analytics
z‘-
3 How? Who? g
=
= Methods Stakeholders B
o . L ]
P (e.g. Statistics, Visualizations, {e.g. Learners, Teachers, Tutors, 2
= Data/Web Mining, Social Network Mentors, Institutions, Researchers, ]
-,\q_ Analysis) System designers) _F/,-
Integration, Performance, Constraints |Ethics,
Scalability, Extensibility Privacy, Stewardship)

Figure 2. A reference model for learning analytics
(source: https://eleed.campussource.de/archive/10/4035/dippArticle-1.png)

Based on the Col model and thus on a socio-constructivist approach to learning, it is important
to collect and analyse information related to the interactions learners get involved in during the

learning process.

In our study, we have focused on MOOC:s as a learning experience and, particularly, in two
MOOC providers that use the same learning management system, OpenEdX. We have selected
the case of Thai MOOC:s (a national programme developed in Thailand) and UNED MOOCs
(an institutional programme developed in the Spanish National Distance Education University)

56 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



“EdX Insights” Metrics from a Socio-Constructivist Pedagogical Perspective
Inés Gil-Jaurena et al.

to analyses the implementation of learning analytics from a pedagogical perspective. Given that
these two MOOC providers are in their early stages in the use of EdX Insights (the OpenEdX
LA module), as a first step we have focused on the type of data that this tool provides. It is not
possible, at this moment, to analyses; current data from either Thai MOOC or UNED MOOC.

“EdX Insights provides the course team members with data about learner activity, background,
and performance throughout the course. Using EdX Insights can help you monitor how
learners are doing, and validate the choices you made in designing your course. It can also help
you re-evaluate choices and inform efforts to improve your course and the experience of your
learners” (EdX, 2017). This module provides data in the following domains:

e Individual Course Enrolment Metrics;

e Enrolment Activity;

e Enrolment Geography;

e Enrolment Demographics;

e Engagement with Course Content;

e Engagement with Course Videos;

e Performance: Graded Content Submissions;

e Performance: Ungraded Problem Submissions.

When compared to other learning management systems (LMS) used in online education (such
as Moodle, dotLRN, etc.), the new information we can find in OpenEdX is “engagement with
course content” and “engagement with course videos”. All the other data were, somehow,
present also in other LMS. Engagement is, as stated before, a measure of the interaction with
the course, thus these data provide input for analysing the Col presences in the MOOCs (Table

1).

Table 1: Engagement in “EdX Insights” in relation to the Community of Inquiry model

“EdX Insight” domain Specific data about individual ~ Type of presence in the Col
activity model

Engagement with course Watched a video last week Cognitive presence
content
Engagement with course Tried a problem last week Teaching presence
content
Engagement with course Participated in discussions last  Social presence and / or Teaching
content week presence
Engagement with course Replayed segments Cognitive presence
videos

If we consider the specific data that EdX Insights collects in each engagement measure in
relation to individual learners’ activity, we can state that it permits to analyses, along with other
data:

e The cognitive presence: as direct interaction with the course content, that in the MOOCs
is primarily video based.
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e The teaching presence: as the interaction with the course structure and activities
designed by the teacher (problems, tests, etc.), but not directly with the teacher. If the
participation in discussions is an assignment in the course, it is a measure of the teaching
presence, along with social presence.

e The social presence: as the participation in the forums where peers can interact.

From a socio-constructivist approach to learning, the data collected by this LMS used in the
MOOCs shows a quite traditional educational model, based on content (video), structure of the
course and a not so important social learning experience. MOOCs (or, more accurately,
xMOOC:s), not necessarily take advantage of the potential of social presence.

Discussion and conclusions

Technologies permit access to information and data not available before; when course content
is embedded in the LMS, information about the interaction and engagement of learners with
the course content is one of the measures we can access. MOOC:s, unlike traditional distance
education courses (where the content, usually a textbook, is not in the LMS in a traceable
format), are self-contained, so the interaction with content, assignments, peers, etc. can be more
easily measured and analysed. Learning analytics can then provide input for understanding the
learning process and, consequently, improve the courses. But we cannot forget the limitations
that, when we are blind and overwhelmed by data, can lead us to biased conclusions about
learning. We would like to highlight the following due to their pedagogical relevance:

e Notall relevant data can be collected automatically from the LMS.

— The collected data does not provide qualitative information; for instance, about
participation in discussions, the system can inform about number of interactions,
networks, etc. but not about the content of the interaction.

—  Other information has to be collected by other means: asked to learners by survey,
satisfaction questionnaire, etc.

e Data can be incomplete (not all learning happens in the LMS). What about interactions
with content or peers that does not happen within the LMS? They are part of the learning
experience, but are not traceable by the LMS system. The use of standards such as those
by IMS Global can help to overcome this limitation and integrate different learning
environments.

As a conclusion, we would like to stress the importance of working collaboratively between
teachers, learners, IT specialists and other stakeholders both in the development of
technological tools that can support the teaching and learning processes, and in the analysis of
the collected information about them. Particularly, teachers are a key agent and they should
receive understandable data about their courses. In a survey study undertook by Gil-Jaurena
and Dominguez (2018) among teachers at UNED, they found that teachers use learning
analytics in their online courses (54.5%) and in the MOOCs (59.1%); at the same time, they
demand more technological tools, learning analytics among them. The perspective of the Thai
MOOC  project with  the implementation of Thai MOOC Insights
(https://insights.thaimooc.org) is similar: empowering teachers to improve their courses thanks
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to data. To make a proper use of the already available learning analytics and of those that will
be available in the future, teachers and institutions need to be aware of the underpinning
learning theories that lay under the technologies, and of the pedagogical implications.
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Abstract

This paper describes changes to the way mathematics is taught to engineering students at The
Open University, moving away from service teaching via generic mathematics modules to
incorporating mathematics teaching into the core engineering curriculum. Mathematics is
taught in the context of engineering with the aim of reducing the emphasis on derivations and
mathematical proofs and putting greater emphasis on understanding basic concepts and being
able to create useful models. Mathematical methods are taught and practised, then extended
and applied to different engineering contexts as students’ progress through modules, in order
to develop students’ mathematical thinking and build confidence. Professional development
planning has also been embedded into engineering teaching for improved context and relevance
and a more integrated approach to assessment has been taken across the whole qualification.

Introduction

The Open University (OU), based in Milton Keynes with six national and regional centres
across England, Scotland, Wales and Northern Ireland, is one of the largest universities in the
UK with over 170,000 registered students. This total includes approximately 4500 students
currently studying towards an undergraduate Bachelor of Engineering (BEng (Hons)), Bachelor
of Engineering Top-up (BEng (Hons)), Master of Engineering (MEng), or Engineering
Foundation Degree/Diploma of HE (FDEng/DipHE).

The OU has an open access policy and, with very few exceptions, there are no formal academic
entry requirements. Some students on the engineering programme join with no previous
educational qualifications (PEQs), though often with extensive practical vocational experience,
whilst others may bring transferred credit from Higher National Certificate or Diploma
qualifications. The majority of our engineering students are in full-time engineering-related
employment.

Asaresult of higher education funding changes for England in 2012, the OU changed its student
registrations from a module-based to a qualification-based system to enable access to loans for
part-time study. This change resulted in more prescriptive and structured routes through the
engineering degrees as well as simpler identification of students registered for particular
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qualifications. This enabled the performance of students on individual modules making up the
qualifications to be interrogated more easily at a qualification level and problems identified.
The changes were reported by Organ and Morris (2012).

We identified that engineering students were performing poorly on two, 30 CATS, compulsory
mathematics modules and consequently failing to complete their first year (equivalent full-
time) of study successfully. Anecdotal evidence and feedback from students suggested that
engineering students would benefit from greater connections between mathematics principles
and relevant engineering topics and techniques.

Following an evidence-based approach we proposed a restructuring of the engineering
qualifications to incorporate mathematics teaching in an engineering context. The new
structures incorporate revised study patterns allowing students to pace their studies more
effectively alongside their work and family commitments. Teaching is delivered primarily
through a mixture of print and online media distance learning with some face-to-face or online
group tutorials and laboratory based residential schools. Students are supported in their studies
by Associate Lecturers who typically work with groups of 20 students and provide individual
support alongside the tutorial programme. The curriculum has been designed to satisfy the
academic requirements of the United Kingdom’s Engineering Council’s professional
registration framework (2014).

Mathematics skills, personal and professional development planning, practical laboratory based
residential schools, and wider skills are all integrated into broader modules that provide context
and relevance to students while they are studying engineering topics. We have also taken an
integrated approach to assessment, developing an assessment strategy for each stage of the
qualification rather than on a module-by-module basis.

Curriculum changes
Mathematics in an engineering context

The wide range of student abilities in mathematics skills and preparedness on entry to
engineering degrees has been recognised as problematic for along time (Mustoe, 2002; Cardella,
2008; Alpers et al., 2013). The problem is exacerbated at the Open University as students come
from a wide range of educational backgrounds and may not have studied mathematics formally
for many years; many students also exhibit low confidence in dealing with mathematics.
Approaches to help students on entry to conventional HEIs (Perkin & Bamforth, 2011), such as
additional lectures or drop-in support sessions, are impractical in a distance-learning setting.
We know that the majority of our engineering students are in full-time employment and
frequently combine study with work and family commitments and have finite time for study.
Strategies that give students additional workload to strengthen their mathematical skills are
unlikely to succeed in the context of the OU.

From October 2012 to February 2016 our engineering students were required to study 2 x 30
CATS modules of mathematics at FHEQ (Framework for Higher Education Qualifications)
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level 4 (SCQF - Scottish Credit and Qualifications Framework level 7) from a choice of 3 x 30
CATS modules. The two modules included a compulsory 30 CATS module in Essential
Mathematics. The second mathematics module choice would either further support open access
students requiring more introductory practice in mathematics or alternatively provide a more
challenging mathematics module for those students who were intending to study further
engineering mathematics at a higher level. The compulsory Essential Mathematics module was
designed primarily to satisfy the requirements of the mathematics teaching programme and
students on mathematics qualifications and was available to study either from October to June
or from February to September each year. The proportion of BEng(Hons) students gaining
credit on Essential Mathematics in the period from October 2012 to February 2016 varied from
34 to 51 percent.

Although there was an upward trend in the percentage of BEng (Hons) students gaining credit
over the period it was, nevertheless, at an unacceptably low level and having a detrimental
impact on progression, as students were required to either re-sit the end of module examination
or retake the module at the next opportunity. Many students failed again on re-sitting the
examination, were unable to progress, and were lost from the programme.

From October 2016 students no longer study mathematics modules in isolation as we have
integrated mathematics teaching into the core engineering modules, ensuring that it is taught
in context.

Much of the base content has been adapted from the existing mathematics modules but the
emphasis has been on mathematical thinking - that is, understanding basic concepts, creating
useful models and recognising reasonable solutions to engineering problems. We also
encourage students to experiment and to interrogate units to aid their understanding of
relationships between physical quantities and check their results. We are encouraging students
to define a problem and then to identify what information they would need to solve it, which
we hope will discourage students from learning mathematics by rote and consequently being
unable to apply it to unfamiliar situations. A learning spiral approach has been taken where
engineering content places mathematics skills in context; these skills are taught, practised and
applied, and are then revisited, extended and applied further as students’ progress through the
curriculum.

Personal development planning (PDP) and skills development

It cannot be assumed that on entry to The Open University students automatically have the
skills required for successful study at degree level since approximately one-third enter the
university with no A level (or equivalent) qualifications. Even those with conventional
university entry qualifications frequently lack the skills required for distance-learning or have
been away from formal education for many years.

We have incorporated PDP and professional skills into our engineering qualifications for many
years to ensure our graduates are well prepared if they wish to apply for Incorporated of
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Chartered Engineer status, and to enhance their employability. Our qualifications align with
the requirements of the UK Standard for Professional Engineering Competence (UK-SPEC).
Prior to 2012, students were required to study 2 x 15 CATS specialist PDP modules at level 4
and level 6. Student loan funding changes in England in 2012 necessitated combining learning
content into larger credit modules and this provided the opportunity for us to integrate PDP
into other engineering modules. PDP was integrated with technical content, engineering
professions’ case studies and compulsory practical engineering residential schools to produce 2
x 30 CATS modules - one at level 4 (SCQF level 7) and one at level 5 (SCQF level 8). PDP was
continued into an individual engineering project module at level 6 (SCQF level 9).

We have subsequently taken the approach of integrating PDP and study skills into other core
engineering modules, enabling key skills such as communication, presentation skills and report
writing to be studied alongside relevant engineering concepts. Students maintain an online log
of their learning activities which forms the basis of a portfolio of evidence which can be
transferred between modules and used if they subsequently apply for chartered engineer status
with a professional institution after graduation.

Study patterns

Prior to October 2012 engineering students could study up to 120 CATS credits in an academic
year, although the majority chose to limit their study to 60 CATS credits a year. However, the
times at which different modules were available meant that approximately half of new entrants
to the engineering programme were studying 2 x 30 CATS modules concurrently (from October
to June) resulting in high intensity study, and then having a break until the following October.
This study pattern meant that students often had conflicting assessment cut-off dates and were
frequently unable to get their assignments submitted on time. Students adopting an alternative
study pattern where they started their second module in February were more likely to be
successful, but the study intensity was not evenly spread across the year.

We have now amended study patterns so that students study the first 2 x 30 CATS modules of
their engineering qualification consecutively over a 12-month period, with the first module,
Engineering: origins, methods, context (T192), studied from October to March and the second,
Engineering: frameworks, analysis, production (T193), studied from April to September.
Students would then go on to study a more mathematically intense 30 CATS module,
Engineering: techniques, maths, applications (T194), from October to June in their second year
of part-time study, completing stage 1 study with 30 CATS Engineering: professions, practice
and skills I (T176) which incorporates a residential week of laboratory-based study. Our aim is
to ensure that students do not have conflicting assessment dates, are able to concentrate on one
module at a time at this early stage of study, and are able to utilise knowledge and skills acquired
in the first module to successfully study the second module. Sequenced skills development plays
an important role alongside knowledge attainment as students’ progress through the modules.

A schematic of the modules studied at level 4 for the BEng (Hons) and MEng is given in
Figure 1.
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Engineering: origins, Engineering: frameworks,
methods, context analysis, production

(T192) (T193)

30 CATS credits 30 CATS credits

Engineering: professions, Engineering: techniques,
practice and skills | maths, applications

(T176) (T194)

30 CATS credits 30 CATS credits

To level 5

Figure 1. Schematic of study order for new entrants to OU engineering qualifications from
October 2016

Assessment

We have taken a qualification-based approach to assessment, ensuring that assessment tasks
build in difficulty as students’ progress through each module and build in type as they progress
through the qualification stage. Students are required to complete formative activities which
have been designed to feed into summative assessment at regular intervals and, if they complete
these activities at the appropriate time, assignments should be straight-forward and not the last
minute rush often experienced by part-time learners. Pacing of assessment activities in this way
also benefits reflective skills development as adequate time remains close to an assessment
deadline for students to review their work, complete self-assessment reflective activity, and
finalise their assessment submission. Student self-assessment of intended learning outcomes
attainment is also built in to assignments, ensuring good student engagement with the intended
learning outcomes.

Students are continuously assessed through tutor-marked assignments (TMAs) and interactive
computer-marked assignments (iCMAs) combined with end-of-module assignments and
unseen examinations where appropriate.

Practice quizzes are incorporated into most weeks’ study for the duration of the first three
modules and the time taken to do them is accounted for in the overall study time. These quizzes
enable students to have multiple attempts at particular mathematical problems, with feedback
given for incorrect answers. More formal mathematical assessment at level 4 takes the form of
iCMAs developed at the OU and outlined by Jordan (2014). Students are allowed 3 attempts at
each question, with feedback for incorrect attempts suggesting where the student has made
mistakes and referring them to appropriate module material as necessary. Each question has
several variants ensuring that each student gets a different set of questions from their peers,
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mitigating against plagiarism. Student can repeat the iCMAs as many times as they wish up to
the cut-off date, emphasising their role in promoting learning rather than simply testing.

iCMAs and practice quizzes are combined with tutor-marked assignments to ensure that all the
intended learning outcomes are assessed appropriately.

Initial results and student feedback

At the time of writing, the first cohort of engineering students that entered the University in
October 2016 has completed the first two modules, Engineering: origins, methods, context
(T192) and Engineering: frameworks, analysis, production (T193) and is part way through
study of Engineering: techniques, maths, applications (T194).

Analysis of this cohort show that 75% of students have completed and passed the first module
(T192), with 91% of these progressing immediately to study the second module, T193, in April
2017. The pass rate for these students on T193 was 73% and of these 81% have progressed
immediately to T194, in October 2017. Pass and progression rates of this order are very
encouraging on open-access qualifications where students are often encountering distance
learning for the first time. The pass rate for engineering students of 75% on T192 is significantly
higher than that achieved by the previous entry module prior to October 2016, which varied
from 65-68%. We will not be able to make meaningful comparisons with previous cohorts until
all study atlevel 4 (SCQF level 7) has been completed, but we are confident that greater numbers
of students will progress successfully to level 5 (SCQF level 8) and beyond.

Integration of mathematics teaching with engineering content has been welcomed by students
as two quotations from a recent student survey illustrate

I am particularly pleased with how the mathematical content is taught. It
makes a lot more sense to develop maths alongside the core subjects. It helped
me to understand how the maths is relevant and applied. I have previously
studied pure maths in isolation, but did not enjoy it to the same extent. Using
maths within an engineering context is a big improvement it helps to animate
the subject.

I can happily say that I have learned more about maths and calculus in these
last two months of studying than I have in about two years of school and 6th
form.

Another student, reflecting on their learning on the first two modules stated

Having studied the T193 module as a follow-on from T192 you begin to realise
that the journey is not just about the end qualification but the way it develops
you as a person. It has been a tremendous effort to get to this stage but the time
has flown by. The sense of achievement at the end is priceless.

66 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



Teaching in Context: Integrating Mathematical Thinking and Personal Development Planning into the
Curriculum for Part-Time, Distance-Learning Engineering Students
Carol Morris et al.

Associate Lecturers (ALs) have also broadly welcomed the changes to the curriculum and a
more formal consultation with ALs and evaluation of their experiences is planned. The
comment below from an experienced AL is typical of the feedback we have received to date.

I found the way the maths was taught was very good. Introducing new maths
concepts in each chapter and in the context of the engineering topics helped the
students to understand not just how to do it but also why they do it and how it
applies to real situations. Feedback from my student group was mostly very
positive about the maths and I found they had a better grasp early on of the
basics.

Conclusions and future plans

The ethos and methodology applied to level 4 of the engineering qualifications will be continued
as higher levels of the curriculum are redeveloped. Based on evidence to date, and our
experience so far through the redesign of the engineering curriculum, we will continue to work
towards qualifications that are more integrated in nature. Engineering context is key for part-
time distance learners, particularly when they are already employed in a sector relating to their
chosen academic discipline. However, we have taken care when choosing examples, case studies
and images not to make assumptions about students’ prior experience and to make the teaching
material relevant to a diverse student group. The integration of mathematics teaching with core
engineering content is proving more popular with students and their tutors, particularly at the
early stages of the qualifications. We will also continue the integration of personal and
professional development planning in the context of technical engineering content - all towards
enhancing student academic success and employability skills.

Although it is too early to make any firm conclusions about the success of the reconfiguration
of the undergraduate engineering curriculum at The Open University, we are encouraged by
early indicators and the increased student retention rate on the first two modules of the revised
qualifications. Feedback from students and Associate Lecturers has been positive and pass and
progression rates have both improved since the introduction of the new modules. Further
projects are in place to track the performance of students through the new modules as they
progress through their qualification (this is not trivial, since students can pause or resume their
studies, or switch between qualifications, at any point), to learn from the experiences of the ALs
delivering the modules to students, and to gain a better understanding of the particular
motivations and aspirations of our female students, for whom progression rates are currently
lower than for men.
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Summary

With the recent immigration flows, diversity has become a structural characteristic of European
societies. The growing proportion of students with a migrant background implies a series of
challenges for the education systems in most member states: diversity leads to educational
disparities between dominant cultural groups and immigrant students; also, discrimination and
intercultural conflicts have become significant phenomena at school. Teacher education
programs do not seem to adequately address those challenges. Hence, there is a growing need
to prepare educators to effectively deal with diversity and to build bridges towards migrant
communities. In the context of the ACCORD project (Erasmus+ programme), this paper
proposes a pedagogical framework aiming to prepare teachers to take an active stand against
intercultural conflicts. Through an open online course using scenario-based learning and game-
based learning, teachers will develop competences in terms of intercultural literacy, inclusive
education and conflict management. A preliminary study, based on national focus groups
conducted in five European countries, allowed for confronting the pedagogical framework to
teachers’ views and practices. Results allowed for validating and refining the ACCORD
competence areas, pedagogical approaches and digital tools.

Introduction

Europe has recently experienced increased population flows, and immigration now constitutes
the main factor of demographic growth (United Nations High Commissioner for Refugees,
2017). Consequently, ethnic, cultural and religious diversity has become a structural
characteristic of European societies (European Commission, 2017). In this context, the
education sector faces a growing proportion of students with a migration background. This
implies a series of challenges at the level of the classroom, the school, and the whole education
system. First, diversity leads to educational disparities between dominant cultural groups and
immigrant students (Bishop, 2010). Furthermore, intolerance, discrimination and intercultural
conflicts increase in schools; as a result, migrant students sometimes experience feelings of
isolation or prejudice (Janta & Harte, 2016). Finally, some teachers lean towards developing
negative attitudes towards students with diverse cultural backgrounds (Agirdag, Loobuyck, &
van Houtte, 2012). Teacher education programs do not seem to adequately address those
challenges (Katsarova, 2016). Hence, there is a growing need to prepare educators to effectively
deal with diversity and to build bridges towards migrant communities. Indeed, when adequately
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addressed, diversity constitutes a substantial opportunity for education: it may enhance rich
learning processes by promoting intercultural interaction and peer-learning (European
Commission, 2017).

In the context of the ACCORD project, this paper presents a pedagogical framework aiming to
prepare teachers to take an active stand against intercultural conflicts. Through an open online
course using Scenario-Based Learning (SBL) and Game-Based Learning (GBL), teachers will
develop competences in terms of intercultural literacy, inclusive education and conflict
management. A preliminary study, based on national focus groups conducted in five European
countries, allowed for confronting the pedagogical framework to teachers’ views and practices.

ACCORD Pedagogical framework

The ACCORD project targets secondary school teachers. Indeed, students from secondary
education tend to show a prominent and developed cultural personality, as well as conflictive
attitudes towards teachers in comparison to primary classrooms (Oliver, 2016). The following
subsections synthesise the competence areas, pedagogical approaches and digital tools selected
for developing teachers’ intercultural conflict management competences.

Competence areas

On the basis of relevant literature, we have identified three different competence areas, namely
intercultural literacy, conflict management and inclusive education. Below we elaborate on each
of those areas.

Intercultural literacy

This first area refers to the upstream competences required by teachers for understanding and
addressing culturally diverse educational environments. Numerous terms and theories address
intercultural abilities; we selected the concept of intercultural literacy, which is widely used in
the field of education. It defines the “ability to interpret documents and artefacts from a range
of cultural contexts, as well as to effectively communicate messages and interact constructively
with interlocutors across different cultural contexts” (Dudeney, Hockly, & Pegrum, 2014).
Heyward (2002) highlights the multidimensional aspect of the concept: “understandings,
competencies, attitudes, language proficiencies, participation and identities which enable
successful participation in cross-cultural setting” (p.10). By focusing on intercultural literacy,
we aim to help teachers to better understand the world and its cultures, as well as to develop
their ability to function and effectively interact in culturally diverse classroom contexts.

Inclusive education

It refers to the competences needed by teachers for applying methodologies oriented to an
inclusive school, featured by intercultural interaction and positive approach towards conflicts.
Inclusive education can be defined as “the inclusion and teaching of all children in formal or
non-formal learning environments without regard to gender, physical, intellectual, social,
emotional, linguistic, cultural, religious, or other characteristics” (UNESCO, 2015). When
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inclusive in nature, education has the potential to prevent conflicts, contribute to peace by
reducing inequalities, and promoting tolerance (Kotite, 2012). In ACCORD, we relate inclusive
education to several interconnected educational practices for learning how to live together
(UNESCO, 2006), e.g., peace education, intercultural education, as well as proactive restorative
practices, which prevent the emergence of conflicts through affective communication, social
connection and community-building (Gregory, Clawson, Davis, & Gerewitz, 2016).

Conflict management

This last area refers to the competences required for peacefully resolving conflicts when they
occur. Conflict management practices include a wide range of strategies, such as
communication, problem solving, dealing with emotion, understanding positions (Brett, 2001),
as well as negotiation and mediation (Carnevale & Pruitt, 1992). As applied to education, the
challenge for teachers is to channel conflicts into constructive responses (Kotite, 2012). In
ACCORD, we consider conflicts as opportunities for stimulating relations and moving towards
group cohesion.

Intercultural conflicts define the implicit or explicit emotional struggle or frustration between
individuals from different cultures over perceived incompatible morals, values, norms, face
concerns, goals, scarce resources, processes, and/or outcomes in a communication situation
(Ting-Toomey & Chung, 2012). In order to help teachers to deal with such situations, the
ACCORD training explores the different aspects and levels of intercultural clashes, as well as
their impacts on the involved parts and on the overall classroom dynamics.

Pedagogical approaches

As explained below, ACCORD adopts two main pedagogical approaches, i.e., SBL and GBL.

Scenario-based learning

SBL is part of the situated learning approach (Lave & Wenger, 1991) embedded in the
constructivist learning paradigm (Duffy & Jonnasen, 1991). Situated learning provides
meaningful learning experiences by engaging students in authentic learning environments
based on real world experiences (Brown, Collins, & Duguid, 1989). In such contexts, knowledge
can be transformed into action competences. Erol, Jager, Hold, Ott, Wilfried, and Sihna (2016)
define SBL as the use of scenarios to support active learning. To the authors, scenarios constitute
a starting point for students to immerse in a real-world problem and in a subsequent solution
finding process. SBL has proved to support reflective practices in teachers’ professional
development (Naidu, Menon, Gunawardena, Lekamge, & Karunanayaka, 2005). Furthermore,
its application to digital environments enables learners to find solutions to real-world problems
(Mery & Blakiston, 2010). In the context of ACCORD, we design scenarios depicting
intercultural classroom conflicts, which teachers will be able to solve by testing different
dialogue patterns.
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Game-based learning

Various authors (e.g. McClarty et al., 2012; Rapeepisarn, Wong, Fung, & Khine, 2008) have
demonstrated the potential of digital games for educational purposes. They promote learner-
centred methodologies, by offering a learning path which adjusts to individuals’ pace and
performance: following a scaffolding system, games allow for personalized learning processes
which adapt to different profiles, learning styles and level of skills (Gee, 2003). In the context of
ACCORD, such self-paced learning processes are particularly suited for teachers, given their
professional and time constraints.

In addition, digital games are interactive objects which react and give feedback; hence, they
provide players with a real sense of agency over their actions (Gee, 2005). They also create
meaningful learning experiences by simulating highly interactive scenarios where learners face
real-world problems (Ulicsak & Williamson, 2011). This interactive quality seems adapted for
the ACCORD training, which aims to reflect real-life intercultural conflict scenarios.

Games constitute virtual worlds featured by freedom and exploration (Gee, 2009): they allow
for trying out different roles and identities. They present risk-free environments where learners
can try out various options without suffering the consequences of failure in real life (Perrotta
et al., 2013). Rather, failures are considered positive in games, as they enable to understand new
patterns and progress towards a goal. In this context, failure naturally shapes the learning
experience (McClarty et al., 2012). In the context of ACCORD, this quality would allow teachers
for experiencing intercultural conflicts from different points of view, in safe and controlled
settings.

Online environment and digital tools

The ACCORD training programme is supported by an innovative digital platform. This will
allow for reaching a large number of teachers, making the training available as a freely accessible
tool, as well as rebating implementation costs. First, we design, implement and validate a
MOOC course which includes a series of Open Educational Resources (OERs).

In addition, we use ENACT (www.enactgame.eu), a game platform which allows for developing
skills through a role-play simulation using autonomous agents as virtual interlocutors (3D
bots). An intelligent tutor provides a reliable analysis of players’ intercultural conflict resolution
competences. The game is organized into different scenarios, each one independent from the
others, in which users play a different character and negotiate with various virtual agents. The
conflict resolution model is based on the five styles of handling conflict, i.e., integrating,
obliging, dominating, avoiding, and compromising (Rahim & Bonoma, 1979). Figure 1 shows
some interface characteristics of the game.
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Pizza or Chinese restaurant?

Figure 1. Screenshots of the ENACT game

Methodology

Following a qualitative approach, we conducted focus groups in five European countries
(Austria, Belgium, Germany, Italy and Spain), in order to collect secondary school teachers’
perspectives and feedback on the ACCORD pedagogical framework (i.e., competence areas,
pedagogical approaches and digital tools). Participants were carefully recruited, so to obtain a
heterogeneous group of teachers from different levels and disciplines. In order to stimulate
active discussion among participants and collect in-depth information, each focus group
gathered a small number of people (between 5 and 12). In total, 69 secondary school teachers
participated.

Following common guidelines, facilitators introduced participants to the ACCORD
consortium, context, objectives, activities and pedagogical framework. Furthermore, they
addressed the status of intercultural education at both European and local levels. Afterwards,
participants were shown examples of typical intercultural classroom conflict scenarios, and
exchanged their points of views. Finally, teachers expressed their perceptions on the ACCORD
pedagogical framework, as well as their training needs in terms of inclusive education and
intercultural conflict management.

Findings

A systematic analysis of the focus group results across the different countries allowed for
confronting the pedagogical framework to teachers’ views and practices, as described below.

Teachers’ perspectives on competence areas

Teachers acknowledged the relevance of the ACCORD competence areas. Indeed, they
generally feel unprepared to deal with intercultural concerns, to apply training methodologies
which challenge discrimination and racism, as well as to solve related classroom conflicts.

In terms of intercultural literacy, teachers highlighted the importance of understanding the key-
elements which characterise the cultures of their students (e.g., codes of conduct and manners,
value systems and beliefs, religions and communicative conventions). Regarding inclusive
education, teachers need to get familiar with practical strategies for creating a democratic
classroom culture, e.g., participatory approaches involving students in decision-making and
cross-cultural collaborative learning activities. As for conflict management, teachers find it
critical to learn about the factors that contribute to the development of classroom conflicts (e.g.,
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stereotypes and prejudices which create discrimination among students), as well as the steps
and strategies for solving them (e.g., discussion circles for promoting students’ expression,
responsibility and reparation in case of damages).

Teachers’ perspectives on pedagogical approaches

SBL was considered to be a relevant and innovative approach for teachers. To them, real-life
scenarios constitute a powerful tool for reflecting on their teaching practices and sharing their
insecurities in terms of intercultural conflicts. They also argued that scenarios allow for
embodying theoretical concepts into real situations. Teachers highlighted the need to address
more examples of real-life conflict situations, to share their own scenarios, and to address
potential solutions for solving them.

The GBL approach was highly valued across the different countries: some teachers stated that
“the use of games allows for a better understanding of intercultural concepts in a safe simulation
application”; another teacher compared the GBL strategy to “a gym where to get hands-on
experience on the dynamics of intercultural conflict”.

Besides SBL and GBL approaches, teachers expressed their need for collaboration with other
educators. Indeed, they find it critical to debate and discuss around intercultural conflicts, as
well as to share related experiences and good practices (e.g., testimonies). Collaboration would
allow them for appraising teaching practices across Europe, and critically evaluating theirs. As
expressed by a teacher, “we should create a team of teachers reflecting around intercultural
topics, an online space where everyone can share their experiences and, most importantly,
without being afraid of sharing missteps and mistakes”. Furthermore, teachers highlighted the
importance of accessing practical learning resources (e.g., protocols related to mediation,
negotiation and group management; lesson plans for inclusive educational practices; examples
of classroom activities like role-plays and creative writing), and hands-on activities, so to
become confident when facing classroom conflict situations.

Teachers’ perspectives on the online environment and digital tools

With regards to digital tools, the MOOC was seen as a flexible solution which matches teachers’
time constraints. Indeed, they expressed their need to set up their own pedagogical objectives,
self-manage their learning time, as well as decide on the study location and freely access OERs.
To teachers, the MOOC should also allow them for uploading and sharing their own materials
and cases within the project community. As for the ENACT game platform, it was perceived by
teachers as a “powerful tool to make real-life experiences visual, thanks to the use of e-
characters”.

Conclusions

This paper sets a pedagogical framework for enhancing teachers’ competences in terms of
intercultural conflict management in the context of inclusive education. On the basis of relevant
literature, we identified competence areas, pedagogical approaches and digital tools. We
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confronted this framework to teachers’ perspectives and practices, in the context of national
focus groups conducted in five European countries. Results allowed for validating and refining
the ACCORD competence areas, pedagogical approaches and digital tools.

The ACCORD pedagogical framework is composed of three competence areas, namely
intercultural literacy, inclusive pedagogical approaches and conflict management. It is
supported by two main pedagogical approaches (SBL and GBL) and mediated by a MOOC and
the ENACT game platform.

This pedagogical framework will guide the design of the ACCORD training content, activities
and digital tools. As future steps, this paper constitutes a solid basis for the elaboration of a
complete competence model in the field of intercultural conflict management, as applied to
today education contexts.
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IDENTIFYING LEARNER TYPES IN DISTANCE TRAINING BY USING
STUDY TIMES

Klaus D. Stiller, Regine Bachmaier, University of Regensburg, Germany

Background

Distance learning research intensively investigates how to foster successful student learning
(Rowe & Rafferty, 2013). One research focus is to explore the extent that learner characteristics
and skills determine learning outcomes and to elaborate predictive models of performance (e.g.,
Akgapinar et al., 2015; Yukselturk & Bulut, 2007). Although these approaches often start with
diagnostics of learner characteristics before learning (e.g., Yukselturk & Bulut, 2007), diagnostic
methods applied while learning are becoming popular nowadays (e.g., Kinnebrew et al., 2013;
Lile, 2011). Modern approaches use data mining and learning analytics to identify learners that
have problems. These methods attempt to benefit from objective data that are provided by
various types of log systems catching online traces (e.g., Akgapinar, 2015). Data mining
methods might result in better online diagnostics and intervention methods when the
mechanisms behind usage pattern are known. Hence, it is recommended to relate usage
patterns to student characteristics to render them meaningful (Ak¢apinar, 2015).

The following study gained objective and subjective study time indicators and used them to
identify groups of learners in a distance-training course. The groups were first compared in
some characteristics that have already been shown to be empirically relevant for distance
learning and that address motivational, affective, cognitive and skill aspects (i.e., domain-
specific prior knowledge, intrinsic motivation, computer attitude, computer anxiety, and
learning strategies). This step, which should show the extent that these correlates affect study
time, could serve as a starting point for adequate interventions. Second, group differences in
learning were explored to show the relevance of study time for learning. This step should show
how study time is related to learning. Our investigation was conducted against the background
of self-regulated learning (Rowe & Rafferty, 2013).

Self-regulated learning, learning strategies and motivation

“Self-regulation refers to self-generated thoughts, feelings, and actions that are planned and
cyclically adapted to the attainment of personal goals” (Zimmerman, 2000; p.14). Bringing
cognitive, metacognitive, motivational and behavioural skills into action and using them
adequately are thought to be the core of competent learning (Wild & Schiefele, 1994).
Accordingly, self-regulated learning is understood as a process that “involves students’
intentional efforts to manage and direct complex learning activities toward the successful
completion of academic goals” (Rowe & Rafferty, 2013; p.590). Self-regulated learning was
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found to be significantly related to (academic) performance (e.g., Agustiani et al., 2016; Song
etal.,, 2016) and is particularly considered a key component of successful distance learning
because of its high demands on self-regulation skills to succeed (Rowe & Rafferty, 2013).
Management skills, especially managing time and organizing learning effectively, were
significant predictors of learning success (e.g., Tsai & Tsai, 2003; Yukselturk & Bulut, 2007).

Related to self-regulated learning, Lee (2013) discussed deep and surface learning approaches,
characterized by motives and strategies. These approaches refer to usage patterns of learning
strategies that learners show while performing specific learning tasks. In her study, she reported
that deep learning correlated with higher performance in distance learning, whereas surface
learning correlated negatively. She further discussed that surface learning is more likely guided
by extrinsic motives while exerting minimal effort to pass a course, whereas deep learning is
more likely guided by intrinsic motives and the desire to comprehend the material. Similar
patterns of correlations between motives and performance have been found. For example, deep
motives were found to correlate positively with performance, surface motives negatively (e.g.,
Akgapinar, 2015; Yurdugiil & Menzi Cetin, 2015; Lee, 2013).

Overall, motivation to learn has been the focal correlate of learning success. Intrinsic motivation
refers to performing a task, because it is inherently interesting or enjoyable. Extrinsic
motivation pertains to performing a task, because it leads to a separable outcome (Ryan & Deci,
2000). Intrinsic motivation is connected to high-quality learning and to successful distance
learning (Ryan & Deci, 2000, Yukselturk & Bulut, 2007). A higher level of intrinsic motivation
might make learners invest more resources in learning and particularly process information
more deeply, thus contributing to successfully passing tests (Lee, 2013; Yurdugiil & Menzi
Cetin, 2015).

Prior knowledge, computer attitude, and computer anxiety

The level of prior knowledge is known to predict school and academic performance and
especially influences learning in various instructional settings (e.g., Hailikari etal., 2008;
van Gog et al., 2005). In general, possessing prior knowledge is considered a desirable condition
for learning (e.g., Chi, 2006). Learning succeeds best when new information can be connected
to available knowledge from long-term memory (van Gog et al., 2005). Prior knowledge was
shown to affect performance in various educational contexts. The more students knew, the
more they gained when studying. In the context of complex learning environments, including
distance learning scenarios, domain-specific prior knowledge is known to positively influence
performance (e.g., Knestrick et al., 2016; Song et al., 2016; Stiller, in press). A higher level of
prior knowledge was also found to correlate with higher levels of self-regulation skills (e.g., Chi,
2006; Hailikari et al., 2008).

The influence of computer attitude and computer anxiety on self-regulated learning has been
reported in the literature. Attitudes are often defined as beliefs that are organized in topics.
Hence, the computer as a self-experienced instrument for working and learning might be of
interest in distance learning (Richter et al., 2010). Computer anxiety is considered a trait, which
comprises both cognitive and affective components such as feelings of anxiety and worrisome
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thoughts (Richter et al., 2010). Anxiety and attitude are assumed to have only a direct influence
on self-efficacy, which then directly influences performance and course usage (e.g., Hauser
etal, 2012). In this context, a negative attitude and a considerable level of computer anxiety
might lead to a lower level of self-efficacy and thus to inadequate usage of learning strategies.
Studies have indicated that adequate use of strategies correlate with positive attitudes and a lack
of anxiety (e.g., Tsai & Tsai, 2003; Wong et al., 2012) and that negative attitudes correlate with
worse performance (e.g., Stiller, in press).

Usage data of online learning environments, study time and learning

Usage data of an online or distance learning environment can inform educators about learning
and in particular about performance (Akgapinar et al., 2015; Kinnebrew et al., 2013; Lile, 2011).
For example, usage patterns gained by log file analyses could be related to level of performance
and surface and deep learning approaches (Akgapinar, 2015; Akcapinar etal., 2015). A less
intensive usage reflected by low numbers of events (logins, posts etc.) and short event times
(e.g., total time spent in the online environment) correlated with surface learning and low
performance, and an opposite pattern of intensive usage correlated with deep learning and high
performance (Ak¢apinar, 2015; Ak¢apinar et al., 2015). Among the usage pattern variables,
various time measures were indicative of learning approaches and level of performance
(Akgapinar, 2015; Ak¢apinar et al., 2015), suggesting that time spent on the learning task is
important for successful online learning apart from frequency of participation (e.g., Ak¢apinar,
2015).

Research objectives and expectations

Groups of students should be profiled based on their study periods in a distance training.
Therefore, students were first clustered according to their module study times into fast and slow
learners. First, the clusters were compared on the learner characteristics of learning strategy
usage, domain-specific prior knowledge, computer attitude and computer anxiety, and in
reference to their demographic characteristics. Second, they were compared in the experienced
difficulties of content and learning, the invested effort and experienced pressure while learning,
and performance. Clusters are expected to be meaningful entities that differ in relevant
individual characteristics influencing distance learning, learning experience, and performance.

Method
Sample

The data of 159 (68% female; age: M = 37.42 years, SD = 8.98, range from 21 to 60 years) of the
318 in-service teachers who registered for a distance training about media education in the
German Federal State of Bavaria were used for this study. They had completed at least one
training module by taking the final module test. In-service teachers were recruited by
promoting the training offline via flyers at all elementary schools, secondary schools, secondary
modern schools, and high schools in Bavaria. Most teachers worked in secondary modern and
high schools, followed by elementary and secondary schools, and other school types (see results
section).
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Description of the distance training

The training was based on a modular design and instructional texts. Students could learn at
their own pace and at any time, and they could freely decide how many of the modules to study
and in which sequence. The starting point of the training was a Moodle course portal. It
consisted of nine modules, an introductory module, and eight modules about media education
(e.g., Generation SMS: The use of mobile phones by children and adolescents; How to find a
good learning program: Evaluation criteria for educational software). The introductory module
informed about content, technical requirements, course organization, and learning skills. Each
module had a linear structure of six sections: (a) An overview of the content and the teaching
objectives was presented in the module profile, followed by (b) a case example of a real-life
problem. (c) A test of domain-specific prior knowledge was used for activating prior knowledge
and giving feedback about its level. (d) The instructional part comprised an instructional text
and optional supporting material. (e) A questionnaire about studying the module was provided.
(f) A final performance test evaluated learning success and provided feedback. The workload
for studying a module was estimated to take 60 to 90 minutes. Students were supported via
email, chat, and phone.

Procedure and measurements

The first login directed a student to the introductory module, which could be studied optionally.
Then, students completed the first questionnaire assessing demographic information and the
student characteristics in focus. Then, the eight course modules were accessible. A prior-
knowledge test was presented at the beginning of each module and a final module test at the
end. Students were questioned about each module before completing it by taking the final
module test. A student could provide up to eight data sets, one for each module.

The first questionnaire assessed intrinsic motivation (Interest/Enjoyment scale; Leone, 2011),
attitude towards computers and computer anxiety (“Confidence in dealing with computers and
computer applications” and “Personal experience/learning and working/autonomous entity”
scales; Richter et al., 2010), skills in using meta-cognitive learning strategies, time management
strategies, and strategies to arrange an adequate learning environment (Wild & Schiefele, 1994).
Scale scores were calculated as means of items.

The module questionnaires measured the effort put into learning and the tension experienced
while learning (Effort/Importance and Pressure/Tension scales; Leone, 2011), and the difficulty
of contents and studying (one item each; de Jong, 2010). Per module, prior knowledge was
assessed with a 5-item and performance with a 15-item multiple-choice test (including the pre-
test items). Tests were considered appropriate for measuring learning success, because the
training was intended to provide factual knowledge. Per module, the scores of the multiple-item
scales were calculated as the mean of items, prior-knowledge and performance scores were
calculated as percent correct. A high score expresses a higher level of the feature except for
computer attitude, which indicates a low negative attitude. Finally, means were calculated
across the number of completed tests.
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Results

A short and long study-time group were identified by considering the following three criteria.
(a) The objectively measured period between completing the prior knowledge test and starting
the final module test was calculated as an indicator of a module’s study time. Periods are
assumed to be reliable for detecting short study times. The criterion to classify study time as
short was set to 20 minutes. A successful completion of any module was calculated with a
workload of 60 to 90 minutes. (b) The objectively measured periods are not reliable when they
are longer, because they might include periods not dedicated to learning (e.g., pauses or time
between downloading and studying a script). Accordingly, the self-reported study time was
used instead as an indicator of study time. The criterion to distinguish between short and long
study periods was set to 25 minutes. (c) Finally, learners having studied at least one of the
modules with a short study time were assigned to the short study-time group; otherwise, they
were assigned to the long study-time group. This process resulted in 117 long study-time
learners and 42 short study-time learners. Slightly more than half (57%) of the students in the
short study-time group studied most of their modules quickly. No differences were found
between the study-time groups for sex, age, type of school, and number of successfully
completed modules (for analysis, the categories of 0 to 3 and 4 to 7 completed modules formed
one group each; see Tables 1 and 2). The students mostly completed one (17%), two (12%) or
all modules (43%), but less often three to seven modules (23%).

Table 1: The demographic characteristics of the registered in-service teachers and their
successfully completed modules.
No. (%) of No. (%) of No. (%) of
studying short study- long study-
students time students  timestudents A2 df p
Total 159 (100.00) 42 (26.42) 117 (73.58)
Sex Female 108 (67.92) 28 (66.67) 80 (68.38) 041 1 ns
Male 51 (32.08) 14 (33.33) 37 (31.62)
Type of Elementary 20(12.58) 7 (16.67) 13(11.11) 377 4 ns
school
school Secondary 14 (8.81) 4(9.52) 10 (8.55)
school
Secondary 69 (43.40) 16 (38.10) 53 (45.30)
modern school
High school 39 (24.53) 8(19.05) 31 (26.50)
Other than listed 17 (10.69) 7 (16.67) 10 (8.55)
Successfully 0-3 67 (42.14) 16 (38.09) 51 (43.59) 040 2 ns
completed 4-7 24 (15.09) 7 (16.67) 17 (14.53)
modules 8 68 (42.77) 19 (45.24) 49 (41.88)

The study-time groups were compared on the learner characteristics and the study ratings of
interest (see Table 2). Significant differences were found only for prior knowledge, intrinsic
motivation, and performance. Long study-time learners showed a higher level of motivation
and performance but a lower level of prior knowledge. The ANOVA analysis with repeated
measures of prior knowledge and performance revealed a large effect of time, F(1,157) = 265.48,
p <.001, n° =.63, and a medium sized interaction effect, F(1,157) = 10.41, p <.002, n* = .06,
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showing that the long study-time students gained more knowledge than the short study-time

students.
Table 2: Means and standard deviations of the student groups, results and effect sizes are
shown. Rating scores range from 1 to 5, knowledge from 0 to 100% correct answers.
One-sided Welch-tests and t-Tests were calculated.
Short study-time Long study-time
group group
M SD n M SD N t df p d

Age in years 3755 926 42 3738 892 117 10 70.08 ns .02
Intrinsic motivation 3.91 520 42 4.07 .60 117 -1.70  83.91 .046 .28
Computer attitude 4,25 73 42 4.21 S57 117 36  59.98 ns -.06
Computer anxiety 1.82 78 42 1.81 61 117 .09 59.85 ns -.02
Metacognitive 345 58 42 3.52 53117 -62 67.73 ns .13
strategies

Time management 2.46 91 42 2.53 91 117 -42  71.74 ns .08
Learning 4.05 .69 42 4.08 59 117 -28 6443 ns .05
environment

Prior knowledge 56.10 21.1 42 4980 111 117 1.84 4939 036 -44

7 4

Difficulty of 1.79 77 40 1.63 52 11 1.23 52.18 ns -27
contents

Difficulty of 1.85 J4 40 1.66 67 111 1.50 149 068 -.28
studying

Effort / Importance 3.26 5240 3.35 S50 111 -94 149 ns .17
Pressure / Tension 1.85 .78 40 1.79 70 111 49 149 ns -.08
Performance 7712 151 42 81.20 132 111 -1.65 157 .050 .30

7 0
Discussion

Two learner groups were formed according to study time per modules. One group completed
most of their modules quickly, spending little time studying. Hence, these students likely missed
important information that could not be organized and integrated to an adequate knowledge
representation. Students of the second group spent reasonably long periods for studying, which
allowed an adequate selection, organisation, and integration of important information.
Evidence for this assumption was found only for performance (Ak¢apinar, 2015; Ak¢apinar
etal.,, 2015). Groups also differed in motivation and prior knowledge. These findings are
consistent with results on intrinsic motivation (e.g., Park & Choi, 2009). That is, learners
spending more time with studying are more motivated. Overall, this pattern of results is not
surprising given that intrinsic motivation is understood to be inherently linked to self-
motivated learning (Ryan & Deci, 2000). The finding that a higher level of prior knowledge
contributed to faster study periods could have occurred as a result of the method. A module
was deemed successfully completed when a student correctly answered at least 50% of the items
in given module test. Most students of the short study-time group had already met that criterion
after the prior knowledge test. Consequently, they might have expected to perform equally well
in the module post-test without spending much time studying a module. This procedure might
have contributed to faster study times and worse performance.
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Overall, the results must be interpreted carefully. Although the sample size was adequate, the
distance training modular design, the use of instructional downloadable pdf papers, and the
special target group of teachers are all a matter of concern when generalizing conclusions,
especially to whole distance study programmes. Nevertheless, the present study results are
consistent with the theoretical approach and empirical evidence reported in literature.

Study time could be used as a predictor for how students study and thus for identifying students
that should be guided to a deep learning approach (Akgapinar, 2015; Ak¢apinar et al., 2015).
This might be especially important when log files cannot be used for calculating study times.
For example, instructors cannot use them because of institution security policies, or the files do
not contain this kind of information (e.g., for distance learning courses that provide offline
instructional material). In general, when log files can be used, additional indicators are likely to
exist that are related to learning approaches (Akgapinar, 2015; Akgapinar etal., 2015;
Kinnebrew et al., 2013; Lile, 2011). The data used in this study were gained by a Moodle system
protocolling the entry timestamp of course pages. Even self-reported study times seem useful.

A problem might arise by trainings that are free to everybody, for example, the training in this
study. A wide range of motives could lead to course registration and to participation, making it
difficult to assess which students are willing to study and complete the course and which
students could be targets of interventions. One particular problem in the present training might
have forced a gambling behaviour of students, because the hurdle to complete a module was set
low by using multiple-choice items of low-medium level difficulty that tested for factual
knowledge. Thus, students could try their luck in succeeding in subsequent module tests with
little effort. More challenging tasks might have shifted learners to dropping out. Normally, such
tasks cannot be solved by guessing solutions. Future research could aim to first identify user
groups and analyse these groups separately to gain clearer insights about the factors that lead to
dropout and learning success.

For practice and research, it seems promising to combine logfile analyses with an initial
diagnostic of relevant learner characteristics and their framework conditions for studying.
Logfile analyses could especially be used to support students in their learning behaviour and to
lead them to higher performance, and it might also be used to identify and support students
that drop out after having studied parts of a training (Ak¢apinar, 2015; Ak¢apinar et al., 2015;
Kinnebrew et al., 2013; Lile, 2011). In complex educational environments like study programs,
other possible correlates could be analysed such as academic background, grade-point average,
or former distance learning experience and success (Lee & Choi, 2011).
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IMPLEMENTING NEW EDUCATIONAL STRATEGIES: SYNERGETIC
EFFECTS FROM A UNIVERSITY OVERARCHING PROJECT

Helen Asklund, Laura Brander, Linda Nidsstrom, Mid Sweden University, Teaching and
Learning Services, Sweden

Introduction

In 2011 Mid Sweden University launched an educational strategy which was prolonged until
2017. The educational strategy was missioned by the vice-chancellor, and it focused on creating
active learning environments for the students, on increasing and improving the technical
support for teaching and learning and on enhancing the teachers’ professional competence
(Dnr MIUN 2011/277,2009/1671). One of the overall goals was that all educational activities at
Mid Sweden University should be characterized by professionalism and innovation. This was
specified in several objectives to strive for during the period of 2015-2017, such as:

e Educational development should be a clearly prioritized activity at the university.

e The possibilities for professional qualification for teachers should be strengthened.

e Teachers should be given increased prerequisites for continuous participation in
workshops and courses in teaching and learning.

In 2016, the unit for teacher support at Mid Sweden University, Teaching and Learning
Services, was assigned to implement or support some of the projects that were focusing on
enhancing the teachers’ professional competence and the goals above. Several parallel university
overarching projects focusing on the teachers’ professional development were initiated, for
example:

1. A new educational program for the teachers: Teaching and Learning Services developed
a new educational program that offered workshops in active and technique enhanced
learning. Teachers at every department (altogether twenty departments) were given time
to participate in these workshops or other activities designed to improve their teaching
qualifications.

2. A model for professional qualification for teachers: A model for teachers” professional
qualification (standards for certified/excellent teachers) was developed. In late 2017, the
project group suggested a model that was accepted by the university’s management. The
model for acquisition of qualification is conducted for the first time during the spring
term 2018.

3. Teaching and learning resources: The project called Teaching and learning resources
(“pedagogisk resurs” in Swedish) was based on the idea that cooperation and shared
experiences between teachers from different faculties and departments in different ways
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can promote educational development at the university. Several subprojects were

initiated and some of the preliminary results will be presented here.
Aim
Our aim is to describe the above-mentioned project Teaching and learning resources, and to
discuss experiences and synergetic effects that have arisen from this university overarching
project where all departments were invited to develop educational strategies of importance to
them. The invitation resulted in the development of a number of different subprojects, all with
their own purposes and contents, but with the joint intention to develop new educational traits
and methods of teaching and learning. A number of these subprojects are useful examples of
how teachers can develop teaching methods that can be shared across department and subject
boundaries. It is, we believe, of vital importance that there will be a continuous discussion about
how this kind of interdisciplinary project, with its elements of peer learning as well as individual
and shared experiences, can best be managed and come of use. With our contribution, we want
to be part of this discussion.

By now, it should be clear that the aim of this contribution is not to present a scientific
evaluation of the project and its effects. Rather, it is to share our experiences and observations
from following the process from our positions as managers of procedure and project,
respectively. What happens when teachers from various faculties, departments and subjects
come together and are assigned to work with educational development? What effects have we
noticed and what would be our recommendations for future projects?

Presentation of the project

The purpose of the project Teaching and learning resources was, firstly, to strengthen the
educational development at the departments by financing lecturers as teaching resources with
20 percent of a full-time salary, respectively. Secondly, the project was designed to strengthen
the continuous dialogue about teaching and learning methods within and between departments
and faculties, as well as between departments and Teaching and Learning Services. One
important presumption was that the teaching and learning resources should be able to work on
issues based on the needs of each department.

An invitation to participate in the project with one or two teachers each was sent to all
departments of both the Faculty of Human Science and the Faculty of Science, Technology and
Media. In the end, seventeen out of twenty departments joined the project with altogether thirty
teachers. The project started in August 2016 and will end in June 2018. The group had regular
e-meetings or physical meetings approximately every other month, where the participants were
given the opportunity to share their project plans and help each other in solving any problems
that arose. The group was led by educational developers at the Teaching and Learning Services.

Each participant focused on one or several projects of importance to their colleagues and
departments. This could for instance include teaching enhancement on course or program level,
collegial interaction (i.e. teaching and learning fora), or creating a model for introduction of
new employees. The teaching and learning resources were suggested to have different roles,
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such as supervisor, observer, coordinator and/or educational developer. It was also suggested
that the participants could present results of their projects at the annual Mid Sweden University
conference on teaching and learning or at other educational conferences in Sweden or abroad.

Working process

The group was first invited to an introduction meeting online, where all participants presented
themselves and discussed the framework of the project. The first step was to collaborate on
working out its aim. Teaching and Learning Services proposed a formulation, which the
participants could reflect on and revise. Thereafter, the text was sent to all participants and their
heads of department. In this way, an informal agreement as to the goals and aims of the project
was made.

The second meeting was a physical full day workshop, based on active learning methods. The
participants were asked to prepare a short presentation of their ideas on subprojects and discuss
them in groups. These discussions generated interesting effects of problem solving as well as
understanding and consensus between teachers from different departments and faculties. The
teachers gained insight into the fact that they are not left alone. Often they faced similar
problems (such as the students” poor academic writing or complexity concerning methods of
active and technique enhanced learning) and they could actually benefit from each other's
experiences and knowledge.

The forthcoming meetings were arranged as online or blended meetings, and the agenda was
based on the needs of the participants to discuss and solve any problems that had arisen. Some
of the subprojects were discussed more closely than others. The results of the subprojects were
summarized in final reports, and here, we would like to highlight a few of them.

One of the subprojects dealt with academic writing. Teachers from two departments
experienced problems with students who had difficulties both from a linguistic point of view
and when it came to adapting their way of writing to academic standards and genres. These
teachers planned a series of seminars where they discussed how to collaborate on and manage
these problems.

Another example was a collaborative subproject between two departments, which aimed at
constructing a guide for new teachers. This guide was meant to initiate new colleagues into how
the annual planning cycle works and what is requested of them as teachers.

A third subproject consisted of forming teaching and learning fora. Several departments had
noticed a certain lack of a continuous dialogue about teaching and learning. Their initiative was
to create environments for meeting peers, sharing experiences and inviting guests for
inspiration and knowledge exchange.

Findings and discussion

The project Teaching and learning resources should be looked upon as part of an educational
strategy that is about to form at our university. As we know, many universities are currently
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broadening their perspective on academic development. In a recent study, Bilbow et al. (2017)
state that the academic development units at many universities gradually have come to be
involved in developing strategies about how to form a structured and well-organized
educational context. They accentuate that it is preferably done in collaboration with teachers,
departments and faculties. Similarly, Mitchell and Sackney (2011) speak of three integrated
tracks for capacity development of education; on the individual, group and organizational level,
respectively.

Bilbow et al. stress that seven factors are common when institutions form their enhancement
strategies (see figure below).

a) Knowledge
exchange and
professional
development
activities
b} Evidence
gathering and
enquire

INSTITUTIONS’
STRATEGIES FOR
TAKING
FORWARD THE Do
ENHANCEMENT I e

THEME strategic
development

e) Employer
interaction and
engagement

Figure 1. Strategies for enhancement, according to Bilbow et al. (2017; p.163)

Several of these strategies are at work in the project Teaching and learning resources; The
project is about exchanging knowledge (a), the subprojects were started by enquiring the
departments’ needs (b), the project aims at advancing the learning-teaching engagement (d)
and we wish to engage the management in forming strategies for a continual teaching and
learning enhancement (e). Above all, this project should work as a means for surfacing and
sharing good practices (f).

There are on the whole several reasons why we agree with Bilbow etal. and stress the
importance of finding ways of interdisciplinary collaboration, not least when it comes to
educational development. Firstly, it is a way of bringing together the different subcultures that
are always at work at different levels in a large organization, such as in various departments and
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within groups of fellow-teachers. Deem and Lucas (2006; p.127) say that cultures within
university departments might contain “both enabling and constraining” factors which have an
impact on the teachers and scientists. When working on forming a university overarching
educational/academic culture, it is vital to bring these subcultures together in order to find out
what shared values and norms there are to build on in the organization. This is exactly what
happened in some of our subprojects. For instance, the subprojects that initiated teaching and
learning fora at their departments aimed at discussing and sharing ideas and experiences of
teaching within their group. This increased their understanding of each other’s educational
practice and ethos.

Secondly, at our university there are quite a few examples of how similar kinds of developmental
projects have taken place at different departments, but without the various project groups
having had any knowledge of each other’s existence. When working with interdisciplinary
projects, the risk of such tunnel vision thinking is minimized. During the meetings with the
group of teaching and learning resources, they spoke about the benefits arising from meeting
other colleagues in order to avoid duplication of work. This kind of collaboration could thus
save resources for the university. Another synergy effect has clearly been that learning on micro
and meso level is broadened to macro level.

Thirdly, at a university like ours, where many teachers are struggling with a heavy workload
and symptoms of fatigue and burnout, collaboration and shared experiences might work as
tools not only for individual empowerment, but also for group empowerment. The participants
mentioned the importance of the project’s structure, not least the fact that they were given
specified time to function as teaching and learning resources. This gave substance and weight
to their task, and a confidence in that their individual and collective efforts are invested upon.
Many studies verify that organizational support, communication and management are related
to the experience of job strain and job satisfaction (Karasek & Theorell, 1990; Kuoppala et al.,
2008). Therefore, in order to achieve a creative and supportive environment we need to
continue encouraging staff collaboration.

Another positive effect that came out of the project is that the participants broadened their view
of the university and became more aware of what happen in other departments. They were also
shown that others are struggling with problems similar to their own. For example, the
subproject of creating a guide for new teachers, which emerged as a collaboration between a few
teachers, has resulted in that several departments are now asking for such a guide, but with a
university overarching perspective.

In sum, the project Teaching and learning resources has contributed, in our experience, to not
only individual professional development of the teachers that participated in the project, but
also to educational development and enhancement at group and organizational level. The
unexpected forms of collaboration and united action across department and faculty borders has
given us an understanding of the importance of structured forms of teaching and learning
dialogue and fora. It is surely worth the effort to give teachers time to participate in this type of
activity, due to the synergetic effects that are discussed above. Our strong belief is that our
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university would greatly benefit from continually providing the prerequisites for the kind of
cooperative teaching and learning environment of which our project is an example. For that,
we need leaders on all levels who prioritize this sort of activity.
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Abstract

The objective of this paper is to propose a systemic model for the persistence of non-traditional
students in Distance Higher Education. The phenomenon of persistence has often been
declared a complex problem; despite this recognition, the dimensions that constitute it are
absent in academic discussion. From this perspective, the proposed model is made up of the
dynamic conditions in which this type of student performs, the preferences in relation to the
decisions that bring them closer to their expectations and the highly changing diverse
environments in which they are involved.

Introduction

Distance Higher Education in the world reveals low rates of persistence (Inkelaar & Simpson,
2015). According to Rovai (2003), "Persistence, that is, the behavior of continuing action despite
the presence of obstacles, is an important measure of higher education program effectiveness”.
The persistence or drop-out in distance higher education has repeatedly been declared a
complex phenomenon (Cendeja-Navarro, 2014; Zhang, 2010). The imbricated environments
of the work, school and family of non-traditional students alters the learning dynamics.

The understanding of the persistence of this kind of students has been analysed through models
such as those formulated by Tinto (1979), Bean and Metzner (1985), Rovai (2003), Park and
Choi (2009). However, from a systemic perspective, the models have omitted the dynamic
dimension resulting mainly from changes in expectations, acquired knowledge and the
changing of the environments in which non-traditional learners perform. For these reasons, the
aim of this article is to propose a systemic model of persistence, in order to understand the
continuous change in the realities of students who at the same time work, have family
responsibilities and study.

Non-traditional students

Those who study in non-classroom educational modalities are usually non-traditional students
(Bean & Metzner, 1985). This kind of students mostly works, has children, maintains a
relationship and their age exceeds twenty-four years. Since the advent of virtualization, they do
not attend the traditional school (Rovai, 2003). In the Mexican context, this phenomenon is
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further upset because we consider that this type of students, in addition to being non-
traditional, are also heterogeneous as in other parts of the world due to their multiculturalism
(Stoessel et al., 2014), unequal (Solis, 2013) and disconnected (Garcia, 2004; p.28) in the sense
that they hide their indigenous origins as a tactic against discrimination.

Approaches of persistence / dropout
Psychological models

Psychological approaches analyse the personality traits of students who complete their studies
with respect to those who do not. The approach of Fishbein and Ajzen (1975) is pioneer in this
field. The authors establish that attitudes and beliefs have a significant influence on the
behaviour of students (Hart, 2012) and on their cognitive processes (Simpson, 2015; Rurato &
Gouveia, 2014); that is, the decision about to study or leave the school is correlated with the
individual’s previous behaviours, their attitudes, subjective norms and their achievements,
which translate into behavioural intentions to persist during their university life (Rurato &
Gouveia, 2014).

Sociological models

The external factors have become the main attractors of analysis from the sociological
perspective. The Spady’s model (1970) analyses the dropout. This model is based on the Theory
of Suicide developed by Durkheim, who argues that suicide is the result of the lack of social
integration individual with the social system and its inability to insert itself into the system. The
break is presented by a low moral conscience and insufficient social affiliation.

Spady argues that there is a high probability of dropping out of school, when the various sources
of influence go in a negative direction, resulting an unsatisfactory academic performance, low
level of social integration, dissatisfaction and institutional commitment. On the contrary, if the
effects go in a positive direction and are consistent with the initial situation, the student achieves
an academic and social development consistent with both their own expectations and with the
institutional ones, which significantly favours their retention in the university.

Organizational models

University institutions, constituted as organizational systems, design and implement services to
improve student performance and consequently the persistence of students (Rovai & Downey,
2010). They focus their interest on improving the quality of teaching, the digital educational
resources, and the students’ experiences in virtual spaces. Scholarship, degree and institutional
image financing policies are factors that influence school success. To these efforts, are added
the services regarding bibliographic resources, number of students per teacher are added to
those efforts. In this sense, they also promote social presence as an operation to maintain
permanent contact with students (Sung & Mayer, 2012).
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Interactionist model

Tinto’s model (1986,1987,1975,1975,1997) is the pioneer of interactionist vision in order to
understand the scholar retention. The model considers several variables or factors that
contribute to reinforce their adaptation to the institution he or she has selected. Family
background, such as the family’s socioeconomic and cultural level and the values are
characteristics that influence the persistence. In addition to this, the personal attributes for
interaction (Sung & Mayer, 2012) and self-regulation are important to strengthen academic
experience (Sitzmann, 2012).

In the context of Distance Higher Education and from an interactionist perspective, Rovai
(2003) and Bean and Metzner (1985) proposed a persistence model (see Figure 1). Bean and
Metzner (1985) contributed to the characterization of distance students as non-traditional. The
Tinto’s model incorporated the concepts of “Before and after entering university”. At the same
time, it suggests adding digital literacy as detonating parts of persistence/abandonment in
distance education, among other components.

However, the aforementioned models have obviated or dealt tangentially the highly changing
dynamics which non-traditional, heterogeneous, unequal and disconnected students face, as
the ones in Mexico. For this reason, we propose a systemic model of school persistence, to
approach the understanding of the persistence to those who are surrounded by highly changing
environments.

Prior to Admission

Student Characteristics
(Tinto and Bean & Metzner)
Age, Ethnicity & Gender
Intellectual Development
Academic Performance
Academic Preparation

Student Skills
Computer Literacy
Information Literacy
Time Management
Reading & Writing
Computer-based Interaction

A

Internal Factors

X After Admission

External Factors (Tinto) (Beun & Metener)
(Bean & Metzner) ACfldclnlc ln[cgr.atmn Study -H:lblls
Finances Social lmcg_ratmn Advising
Hours of Employment Crn;}l Commllm?m Abscmcci\rq )
Family Responsibilities _> lnsmunc_mul CDlllnlll{]]cl]( Course Avulluhllll)
Outside Encouragement Learning Community Program Fit
Opportunity to Transfer . ) Current GPA
Life Crises Student Needs Urtility
Clarity of Programs Stress
Self-Esteem Satisfaction
Identification with School Commitment
Interpersonal Relationships
Persistence Decision <_ Accessibility to Services Pctiagagy
Learning Styles
Teaching Styles

Figure 1. A composite persistence model (Rovai, 2003)

A systemic model of school persistence

From a systemic perspective and considering the Parsimony principle, the proposed persistence
model is made up of three interrelated dimensions. The expectations, the acquired knowledge
and the environments constitute the model. The interaction of these three components
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generates a dynamic condition that disturbs the scholar path, where the alteration of one of the
parts modifies the others (see Figure 2).

Expectations

Contextual
enviroment

Transactional
enviroments

Knowledge

Figure 2. A systemic model of scholar persistence

Knowledge

According to Nonaka et al. (2000), the individual acquires knowledge through a continuous
process of learning. The process is a spiral that transits from the most elementary situation to
transcendence. It covers the individual and the collective. Its conceptual bases are tacit
knowledge and explicit knowledge. The stages through which it transits are socialization,
externalization, combination and internalization. Knowledge takes meaning in the different
environments where students interact. We consider this approach particularly because in
general non-traditional students have an active participation in different atmospheres of
everyday life.

Expectations

Expectations correspond to the hope of achieving an attainment. They can be classified as short,
medium or long term. The student has aspirations, of course, from before entering school, even
when he is doing his studies he builds tacitly or explicitly an idealized design of his future after
finishing his studies. The knowledge acquired or that which the student is unable to acquire
alters any of his or her stated expectations. The acquisition or non-assimilation of knowledge
continuously has a direct impact on the decisions that students make during their school career,
both to positively and negatively transform their expectations.

Transactional Environments

The appearance of non-traditional students is the result two factors: the increase of social
demand of higher education and the rapid massification of higher education systems (Schuetze
& Slowey, 2002); these characteristics demonstrate that full-time students are not anymore, the
main target of educative systems and the patterns are changing in relation to marketization of
universities, occupational structures, rising workers and professionals qualifications, family
diversification, gender roles, etc.
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In this sense, the non-traditional students have been forgotten from pedagogical studies because
of the complexity of their context: adults who enter or re-enter in universities “with a prior
major break in their formal involvement in learning” (Schuetze & Slowey, 2000; p.314), large
range of age, enough experiences in life and commitments, and labour and personal
expectations for upgrading.

It is important to understand the inter-role that students play to identify the approach context
of non-traditional students. Markle (2015; p.4) found a double conflict between family-school
and work-school. However, there is a personal and subjective conflict for the student, who has
to twine the multiple expectations from familiar, social, labour, and intrapersonal
microsystems.

Contextual environment

The influence of hegemonic forces on social, economic and productive policies must be
analysed holistically as substantive parts of the design of educational policies and programs.
Otherwise, we will continue to replicate actions that have not improved persistence. The
pauperization of work, low salaries, the digital divide and the low quality of life of citizens are
the challenges faced by distance higher education in Mexico.
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Purpose

This research is intended to inform a theoretical model of online retention, and to support the
development of effective support services for online learners. Specifically, we ask: What are the
reasons postsecondary students give for dropping out of online courses?

Literature Review

Booming enrolment in online education continues worldwide, with particular growth in Asia,
India and Latin American countries expected (GIA, 2017; ICEF, 2017; Docebo, 2016). However,
online attrition is reported to be 7-20 percentage points higher than face-to-face rates (see
Hachey, Wladis, & Conway, 2013). Yet, the specific reasons for this gap remain under-
researched/unclear (Jagger, 2013). Diaz (2002) notes that “the mere fact of high drop rates is
not necessarily indicative of academic non-success” but may reflect a mature decision on the
part of students who are characteristically different from face-to-face students. There is strong
evidence that students in online courses are more likely to be female, older (e.g. over 24 years
old), employed and financially independent, married with children, and with other life
responsibilities (Johnson & Mejia, 2014; Shea & Bidjerano, 2014; Wlaids, Hachey, & Conway,
2015; Xu & Jaggars, 2011a; 2011b). These factors have been connected to higher rates of time
poverty, which has been shown to mediate college outcomes (Wladis, Conway, & Hachey,
2016b).

In a meta-review, Lee and Choi (2011) found only seven empirical studies which seek student
reasons for dropout. For example, Willigig and Johnson (2009) (n = 10 masters students) report
that students dropped out of an online program due to: personal issue (i.e. lack of time; family),
work reasons, program reasons (course workload/ difficulty) and technology difficulty. The
other studies noted by Lee & Choi also found some combination of these reasons. However, all
previous studies have issues of small sample size and selection bias, which severely limits
generalizability. Moreover, we know of no studies that employ our method of comparing online
versus face-to-face students in the same course in order to do a direct comparison of potential
differences in dropout motivation.
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Conceptual Framework

No empirically validated model for online retention currently exists; the few models available
(Kember, 1995; Rovai, 2003) are largely untested. However, there are substantiated models for
face-to-face students. Tinto’s model (1975; 1986; 1993) posits that family background, pre-
college schooling, and individual student attributes influence student persistence through two
integration variables: academic integration and social integration. Bean and Metzner’s (1985)
model contains three main input categories: environmental, academic, and background. Our
conceptual model (see Figure 1) is based on Bean and Metzner’s model since it is the only
widely-validated model that focuses on the non-traditional students that are highly represented
online; we add additional factors identified in the literature on online learning to existing
categories in this model.

Method

A survey was conducted with students who were either enrolled in a fully online course at the
City University of New York (CUNY), or who were enrolled in a face-to-face section of one of
the courses that was offered online. Students who dropped the course (n = 780) were asked
about their reasons for dropping and 702 responded. Course medium was classified by the
percentage of instruction that occurred online (fully online is >80%; face-to-face is < 20%).
Courses that fall in between were classified as hybrid courses, and have been excluded because
of the difficulty of distinguishing between hybrids with large differences in proportion of online
content. By comparing fully online to face-to-face courses, the distinction allows for more
straightforward comparison.

100 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



What Factors Influence Student Decisions to Drop Online Courses? Comparing Online and Face-to-
Face Sections
Alyse C. Hachey et al.

Academic Variables

+ GPA at start of semester

* Semester course load

+ Math, English, ESL placement
+ Class standing

+ Major

+ Specific technology skills

Affective Variables

+ Goal commitment

+ Self-directed learning skills

+ Technological self-efficacy
related to online course-taking

+ Preference for online course

medinm
+ Perceived course
difficulty/workload
- _— o Course Outcome
Background Variables . — OnlineEnrollment » Retention College Qutcome
- gﬂmﬂgm _ Environmental Variables o S R e | _—»| + Reenrollment
. :\Aiu ey %" Whether stdedt s Chaldren * % of courses taken fully completion (witha “C-" or + Degres completion
Age + Age of children online - better) :

* SES + Number of children * Grade

+  Awvailability of child care
* Whether child care is
sufficient
+ Weekly child care hours
+ Wi work hours
Jeekly hours of self-reportad
discretionary time
* Rated quality of available time
+ Commute time to school
+ Financial aid
* Whether student was
eligible for or received
financial aid
+ Amounts received
+ Marital'co-habitation status
+ Annual household income
+ Personal/family health

Academic/Social Integration
Variahles

+ Peer Interactions

+ Instructor support/interactions

\ + Tutor Availability/interactions |
1 N = N E 7

Inputs Output Outcomes
Figure 1. Conceptual Model of Online Retention

Responses to a survey, given to a different sample the prior year, were used to develop a coding
scheme. Three coders read all responses and developed three coding schemes, organizing the
types of answers given under hierarchical groups. All three coders discussed the categories and
came to a consensus for a coding scheme, which was used in this study. Each response was
coded by two coders. After the first round of coding, inter-rater reliability, as measured by
Krippendorf’s alpha (based on presence/absence of each code for each student) was 0.71 for
individual sub-codes and 0.85 for larger categories. Then, coders went through a round of
norming; many cases of disagreements involved subtle distinctions (e.g. one coder may have
selected “teaching style did not fit student learning style” while another selected “quality of
instructor”); to resolve this, many codes were more carefully defined to clarify such distinctions.
After the second round of coding, inter-rater agreement was 0.98 for individual codes and 0.99
for larger code categories. General trends were initially explored for all codes, however, for
results reported here, analysis was limited to only those codes assigned to at least 20 students.

Results & Discussion

The most common reasons in both modalities for dropping a course related to specific course
characteristics (most commonly cited: quality of the instruction/instructor; course
workload/difficulty). Lack of time was the second most commonly cited reason (most
commonly cited: personal time commitments; paid work; family commitments; other academic
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demands on time). And performance in the course (e.g. course grade) was the third most
commonly cited reason for dropping both online and face-to-face.

However, there were distinct differences in patterns of reasons given by online and face-to-face
students (see Table 1). Online students were much more likely to cite specific course
characteristics or a lack of time as their reason for dropping the course; whereas face-to-face
students were more likely to cite financial circumstances, no longer needing that particular class
for their degree, or a lack of feeling of fit/belonging. Students in fully online and face-to-face
classes cited course performance as a reason for dropping at almost identical rates.

Table 1: Reasons for course withdrawal by course medium-general trends
fully online face-to-face F-test p
course characteristics 58.8% 447% 7.20 0.007
lack of time 40.4% 33.0% 3.16 0.076
money/resources 0.9% 44% 2.69 0.101
no longer need this particular class for degree 0.9% 29% 1.26 0.262
fit/belonging 0.9% 23% 0.73 0.392
class performance 19.3% 19.8% 0.07 0.798

Percentages indicate proportion of students who gave responses that were coded at least once
with a given code.

Students who gave no explanation for dropping are included in the denominator, so the maximum
percentage is 90%.

Table 2: Reasons for course withdrawal by course medium-detailed course characteristics

fully online face-to-face z-score p
course workload 31.6% 8.6% 7.01 0.000
online medium didn't fit learning style 15.8% 2.0% 6.99 0.000
quality of instructional materials 7.9% 1.1% 4.76 0.000
quality of peer interaction 5.3% 0.6% 4.09 0.000
quality of instruction/instructor 37.7% 55.9% -3.59 0.000
difficulty understanding instructor expectations 7.0% 2.7% 237 0.024
course difficulty 28.1% 19.4% 2.12 0.042
instructor teaching style did not fit learning style 6.1% 10.1% -1.32  0.093
did not like course content 3.5% 6.3% -1.17 . 0.121

Percentages indicate proportion of students who gave responses that were coded at least once
with a given code.

Students who gave no explanation for dropping are included in the denominator, so the maximum
percentage is 90%.

Table 3: Reasons for course withdrawal by course medium—detailed reasons related to time
fully online face-to-face z-score p
work 26.3% 16.7% 247 0.019
other academic demands 19.3% 12.0% 2.13  0.041
family 21.1% 14.3% 1.86 0.070
personal time commitments 30.7% 23.3% 1.71 0.093
commute 0.0% 1.2% -1.18 0.120
time quality 2.6% 4.5% -0.92 0.179
general lack of time 11.4% 8.6% 0.98 0.246
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Percentages indicate proportion of students who gave responses that were coded at least once
with a given code.

Students who gave no explanation for dropping are included in the denominator, so the maximum
percentage is 90%.

Because both course characteristics and lack of time were cited at different rates online versus
face-to-face, patterns of sub-codes were analysed in each category. Word clouds were generated
using QDA Miner, to visualize the differences in patterns of reasons given by students fully
online versus face-to-face (see Figures 2 and 3). These figures reveal both strong commonalities
(e.g. quality of instruction is overwhelmingly the most important factor for both groups) as well
as differences (e.g. issues related to time were more prominent for students enrolled online).

Course Characteristics

While the most commonly cited reason for course dropout in both groups was the quality of
the instruction/instructor in the course, face-to-face students cited this reason at much higher
rates (56% vs. 38%). While many themes related to instructional quality were apparent in both
modalities (e.g. unresponsiveness of instructor; unsupportive environment), there were specific
patterns only observed face-to-face. Specifically, many students cited lectures that were
disorganized or off-topic, or that were difficult to understand, for example because they were
delivered too quickly or because the instructor had an accent.

The professor was unorganized, did not cover all material and shouted out
homework at the end of class when everyone was on their way out of class.

She had a heavy accent which made it even harder to understand her and she
skipped steps without explaining them when teaching new topics.

o y personal time commitments
class performance

quality of instruction/instructor

Figure 2. Word cloud of reasons for face-to-face course dropout

online medium didn't fit learning style
other academic demands family work
course difficulty personal time commitments

course workload class performance
quality of instruction/instructor
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Figure 3. Word cloud of reasons for fully online course dropout

Online students were much more likely to cite the course workload (32% vs. 9%) and course
difficulty (28% vs. 19%) as a reason for dropping.

I found the class hard to keep up with. The readings were intense and in heavy
amounts. The assignments were every week and it was just too much.

The workload required for the course was overwhelming...face to face courses
taken during the same semester did not require the same amount of time.

Even though cited at lower rates, online students were also more likely to say that they had
dropped the course because of the quality of instructional materials (8% vs. 1%) or the quality
of peer interactions (5% vs. 1%).

The syllabus/blog was very intricate. There were so many places to find the
information.

I was forced to do group work. My group members did not want to do
anything... I dropped because I wasn’t putting my grade in the hands of lazy
classmates...

Sixteen percent of students who dropped a fully online course stated that the online medium
didn’t fit their learning style (in contrast, 2% of face-to-face students listed required work online
as a reason for dropping).

I felt I wasn’t understanding the material fully as I would have in a classroom
atmosphere.

Time limitations

Students in fully online courses were much more likely to say that time they had to spend on
work was a factor in their decision to drop the course (26% vs. 17%).

Because of my work schedule, I was unable to dedicate the time needed to do
the necessary reading and turn in my assignment in a timely fashion.

Students in online courses were also much more likely than those in face-to-face courses to cite
time commitments to family (21% vs. 14%) and other academic demands (suggesting a general
lack of time for all of their courses) (19% vs. 12%) as reasons for dropping the class.

It got hard for me to handle the class since it requires a lot of reading plus my
duties as a mom and working as well since I am a single mother taking 3 other
classes it’s hard.

Both groups cited personal time commitments as a reason for dropping, the majority of which
were personal health issues; online students were more likely to report personal time
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commitments as a reason for dropping the course, but these differences were not as significant
as for other time-related sub-categories.

....I'm getting a divorce. So all this was just too much for me to take on at the
same time.

Significance/Implications

This study suggests that issues related to time are cited more commonly as the reason for
dropping an online than face-to-face course. This corroborates resent research that online
students are more time poor (Wladis, Conway, & Hachey, 2016b) and that the quantity and
quality of time that students have for college has a direct effect on persistence (Wladis, Conway,
& Hachey, 2016b). Course workload, also highly cited by online students, could also be classified
as a time issue. This suggests a direction for future investigation: did online students just have
less time and therefore cite workload; is perceived workload higher online than face-to face
because of characteristics of the online environment (e.g. reading on own instead of attend
lectures); or was the workload actually higher online?

The results of this study also suggest that although the quality of the instructor is important to
persistence in both mediums, face-to-face students perceived it to be a bigger factor. A closer
look at student responses suggests that this difference is likely due to student experiences of oral
lectures. However, there are other possible interpretations, such as instructor self-selection:
those instructors who decide to develop and teach online courses may already be more
interested in investing time into pedagogy and innovative teaching approaches. While less
commonly cited, quality of course materials and peer interactions were found to be more
predictive of course dropout online than face-to-face. These relate to aspects of online course
design and seem to support Travers (2016), who cites a need for data collection on student
performance and retention from programs where online instructors receive pedagogical and
instructional design training versus those with only technology training.
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Introduction

This ERASMUS+ project Technology Innovations in Blended Learning (TIBL) is a two-year
project (2017-2019), aiming to develop high level continuous vocational education and training
(C-VET) courses for training performed in formal and in non-formal C-VET education. These
courses use blended learning (Adams Becker etal., 2017; Bates, 2015, Bates, 2016, 2017;
Christensen, Horn, & Staker, 2013, Daniel, 2016; Christensen Institute, 2015; Ossiannilsson,
2017; Taylor, 2013) as a technology enhanced method and focus on the use of multiple devices,
such as Smartphones and Tablets (used by the trainees in their everyday life) to develop
professional competencies that will close the expectation gap between trainees and companies.
The innovative approach in this project embraces the implementation of a trainee-focused
pedagogical framework based on heutagogy (Blaschke & Hase, 2016; Hase & Kenyon, 2000),
the development of an all-encompassing quality enhancement framework (including also the
pedagogy approach), and the exploitation of various technical equipment (the multiple
devices). The project is complementary to a Grundtvig Multilateral project by transferring the
theoretical developed outputs to a practical implementation in a different (but similar)
educational sector.

The partners of the project combine knowledge and experience from VET training institutions
with the research and innovation potential of universities. In addition, a national organization
for distance education is a partner.

The partners in the project are:

e The Fundacién Escuelas Profesionales Sagrada Familia (SAFA), who also is the
coordinator

e The European Foundation for Quality in Blended Learning (EFQBL), is a VET and
trainers’ education organization

e The Universita Degli Studi Di Roma La Sapienza, DigiLab, specialized in multi devices

e The University of Aveiro that are specialized in innovation in technology enhanced
training and the related pedagogy; and
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e The Swedish Association for Distance Education (SADE), who are experts in distance
learning and quality enhancement frameworks.

The pedagogical framework includes as a new pedagogical approach the trainees view. The team
focuses on the real needs, based from the current state of the art of literature, and proved by the
feedback of the trainees of the pilot courses. The framework will combine active learning, micro
learning, especially in the distance learning, and the use of multimedia, especially interactive
videos (Peters, 2007). This approach is even described by Bergmann et al. (2017). Sung et al.
(2016) mentioned that qualitative analyses of the use of multiple devices are still missing.
Within the project currently used devices were analysed, and a list of features, mainly technic-
based, were identified. This study is the bases of the development of multimedia-based material
which will be able to be used on all multiple devices during the training. The study impacts as
well into the implemented features of the Moodle (Moodle, 2018) platform which is used for
the distance learning. The pre-decision has been made to use HTML5 as a page description
language which is delivered by Moodle as a standard (Moodle, 2016). Quality related concerns
are focused and based on the European Association of Distance Teaching Universities
(EADTU) E-xcellence benchmarking tool (Roswell, Kear, Williams, et al., 2016; Ossiannilsson,
Williams, Camillari, & Brown, 2015). In addition, current European frameworks are used as the
Open Education framework (Inamorato dos Santos etal.,, 2016) and the DigComp2.0 for
Citizen, and the DigCompEdu 2.0 framework (Redecker & Punie, 2017). The project has also
its foundation in the outlines and trends of the fourth industrial revolution described by Schwab
(2016) and the UNESCO guidelines for Education for all (UNESCO, 2015a; 2015b).

Aims of the project

The project aims to develop C-VET training courses for training performed in formal and in
non-formal C-VET education. C-VET in this context means continuous (or further) education
of people working in a specific profession (Ng, Lam, Ng, & Lai, 2017). These courses use blended
learning as a technology enhanced method and focus on the use of multiple devices, provide
two frameworks (for the pedagogical training approach and the necessary quality
enhancement) and supply trainers and training organisations in course creation by a special
web-based tool. Three main aims will be addressed in the TIBL project, which all are based on
principles defined in the call of the European Commission 2017 (European Commission, 2016),
which are (a) enhancing access to training and qualifications for all, (b) Open and innovative
practices in a digital era, and (c) equality for trainers and trainees.

The Intellectual outcomes for the project Technology Innovations in Blended Learning (TIBL)
are:

e Pilot courses, developed and implemented in formal and non-formal C-Vet (continuous
vocational education and training).

e A toolbox for trainers completed by a MOOC to assist trainers in course creation.

e A transferability and evaluation guide to enable the use of the findings also in other
educational fields.
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Addressed target groups

The project addresses several defined direct and indirect target groups, which are:

e Trainees involved in continuous vocational education (C-VET) both in formal
education and non-formal).

e Trainers responsible for courses in C-VET.

e Training organizations developing courses for C-VET.

e Small and media enterprises (SMEs) interested in innovating their internal further
education.

e Decision makers, involved in training, and companies, which care for continuous
professional development (CPD) for their staff.

Method

The used methods for this project followed a classical way with systematic literature reviews on
current international research and trends within the areas of the scope of the project. In addition
to that, learners’ needs, according to the target groups will be identified, and analysed. The
consortium is using the new developed digital competence frame of the European Commission,
the DigiComp 2.0 (2018); and Dig CompEdu (Redecker & Punie, 2017) and focus on the
described key competences from tree different areas, which are Communication and
Collaboration, Digital content creation, and problem solving. The project is in its initial phase;
hence all references cannot be cited in the scientific way in this proposal, references are listed
to explain our theoretical approach.

Results

The project is very much in its initial stage; however, the first initial findings and results are
available. Initial results cover the development of the training considerations (based on the
pedagogical state of the art), a study about the use of multiple devices for the training, mainly
in the distance phase, the structure of the first pilot course, and a preliminary design outline for
the MOOC, and the Toolbox, which will be developed throughout the project. The quality
framework was also identified and implemented as well as the concerns of digital competences.

The concerns of multiple devices

The project is based on the principle that learners use their own devices. This covers the
complete range of digital devices, starting with personal computers (for example in offices),
laptops, notebooks, tablets, or smartphones. The consortium developed a strategy to deliver the
courses in an interactive and multimedia-based way supplying the learners best. This needs
several restrictions, for example for the use of smartphones due to the small displays and the
resulting problems with interactive multimedia-based content. All proposed and used tools can
be used free or are licensed under a CC license.
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Used frameworks for course development and course quality

The project uses two frameworks developed in the European Community. These are the E-
xellence (framework for course development developed by the European Association of
Distance Teaching Universities) (Ossiannilsson, Williams, Camilleri, & Brown, 2015; Roswell,
Kear, Williams, Ossiannilsson, et al., 2016). This framework offers guidelines to management,
curriculum design, course design, course delivery, and the support of staff as for students as
well. This framework was originally developed for higher education but is adapted to VET
education by the consortium. The other one is the DigiComp2.0 framework, briefly described
below.

The digital competence framework

The DigiComp 2.0 framework was developed by the Joint Research Center (JRC), the science
hub of the European Commission (JRC, 2018). It describes the necessary digital competences
for European citizens (DigComp, 2017). As all people from the target groups (trainees, trainers,
and finally the stakeholders from the small and media enterprises (SMEs) are in this group the
consortium refers to this framework in all cases dealing with digital competence (Geetika &
Venkatraman, 2017). This is for example the digital content creation (for trainers’ trainers) but
as well the information and data literacy (for trainees). All the considerations of digital
competences are collected in the MOOC (for trainers) and used for the course creation. Even
the DigCompEdu framework by JRC (Redecker & Punie, 2017) will be used.

Pedagogical and training framework

The development of a pedagogical framework best fitting to employed C-VET learners has been
done by the consortium. This framework is published at the webpage as a first result (as an
Open Educational Resource OER) and can be downloaded for free. When the EDEN conference
is in June 2018 we are about to have some more results to present.

Course concept for non-formal education

With the umbrella organisation of the Sakralenergetiker in Austria the new training course
implemented as a blended learning training was designed. In this course, all the relevant
findings, frameworks, and innovations are used to create a modern C-VET (and as a follow up
additional VET courses for the education and training of Sakralenergetiker. This profession is
part of medical care and human therapy.

The project is expected to gain feedback of real VET learners involved in blended learning
courses using multiple devices. This feedback is used as an outcome to the development of the
trainers’ toolbox. This toolbox will hopefully merge practical use and inhomogeneous technical
devices (Sung et al., 2016) as well as the expectation gap (mentioned in the beginning) The
specific proposal for training methods like the use of multimedia content, interactive videos
based on micro learning will bring a better training environment and motivate the trainees in
their working life and conditions.
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Conclusion

The first initial results point into the direction that the use of technical devices is standard in
VET learning and humans expect to use it for their learning. For the course as such, it is difficult
to estimate in an inhomogeneous group which devices to be used. The course creator must care
for an overlapping average of the provided material covering all used multiple devices.

The use and the adoption of existing frameworks enables a high flexibility, uses knowledge and
experience transfer from other European projects, but leads to an independent but well-fitting
development of technology enhanced VET trainings.

The initial research even points to that the technical features are due to both the devices, as such
but also to the used operating system. The used learning platform Moodle basically delivers
content in a HTML 5 format which is displayed at all devices offering standard tools to display
the content. Further research and tests are thus necessary to define precisely which material can
be delivered and used by all devices. Other findings are the time factor in the learning process.
Time must be used efficiently by VET learners. The use of multimedia in combination of
workplace based micro-learning seems to be a promising approach. Following the approach of
flipped learning for vocational and professional education and training (VPET) some
considerations of Bergman will impact to the project, for example the use of multimedia based
micro-learning or interactive videos.
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Summary

What emotional experience can students live in digital mediated learning processes? In this
paper we connect Learning analytics and Grounded theory to analyse the emotional presence
of students in 11 courses within EduOpen (www.eduopen.org) MOOCs’ platform. Namely, we
analysed through a bottom up process and Nvivo 11 Plus software the forum dedicated to the
students’ self-presentation from all of the courses. By going ahead with the analysis, we defined
a set of categories composed by a three-levels system. At a more general level we have the macro-
dimensions “Sentiment about EduOpen” and “Emotions toward topics”. Each of these
dimensions is composed by a number of child” categories and subcategories (which are the
nodes to Nvivo’s language). After defining the entire set of categories and categorizing all the
texts (which was a circular process), we run some graphs on Nvivo showing the hierarchical
structure of dimensions, the relations among dimensions and sources, and the clusters of
dimensions by coding similarity. Results show how some courses are more composed by
negative or positive sentiments (both toward the topic or the logistic arrangement of the course)
and how the motivations dimension heavily characterizes the broad emotional dimension of
students. In an evidence based action-research perspective, these results give interesting
suggestions to personalize the learning activities proposed to students by EduOpen.

Theoretical framework

This contribution connects three different fields: the area of learning analytics, the area of
education specifically interested in digital mediated learning processes, and the approaches
focused on the emotional dimension in learning. Namely, learning analytics is the
measurement, collection, analysis and reporting of data about students and the contexts they
learn through. The aim of learning analytics is to understand, personalize and optimize learning
and the environments in which it occurs. Learning analytics are mainly used in learning
contexts mediated by the use of digital environments, since they can produce an amount of data
about the traces each student or entire groups of learners leave online, successful activities,
difficult experiences, and so on (Rienties & Rivers, 2014). In relation to the field of learning
analytics, we stress the emotional dimension of learning as well. Speaking about feelings and
emotions from a general and classical perspective, we can think that human beings can feel
universal emotions, such as anger, disgust, fear, happiness, sadness, and surprise (Ekman, 1999)
or joy-sadness, anger-fear, trust-distrust and surprise-anticipation (Plutchik, 2013). However,
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we can refer to emotion and, specifically, to emotions and learning, after answering the question
“How can we define and understand emotions at a more specific level?”. According to Zembylas
(2008), there is no agreement about what an emotion is and is characterized by. Indeed,
emotions can be understood at least through three different perspectives: (a) Emotions as
private and belonging to an intimate experience, as defined by psychodynamic approaches; (b)
Emotions as sociocultural phenomena, as understood by social constructionist approaches; (c)
Emotions as described by interactionist approaches, which transcend the dichotomies (e.g.
mind/body, individual/social) established in the previous two and aims at bridging their
differences. However, even if there is no a common definition of emotions, authors claim that
they are not separated from the learning context (Lehman, 2006; Lipman, 1991). Coherently to
this, for example, communities of inquiry (Garrison, Anderson, & Archer, 2000) are digital
mediated learning experiences characterized by the cognitive presence, the social presence, the
teaching presence and the emotional presence (Cleveland-Innes, & Campbell., 2012). This last
is understood as the “emotional expression part of being socially present online” (p.272). If we
still stay at this general layer, we can connect the interesting about the emotional dimension
and the learning analytics by referring to Sentimental analysis, also known as Opinion mining
looking for both negative and positive sentiments people have about the digital environment
they use. However, this connection does not suggest how we can understand emotions at a more
specific level. As for this point, Cleveland-Innes and Campbel (2012) approach the emotional
experience of students through Grounded theory, that is by doing a content analysis of texts,
looking for contents about emotions and defining a grid of categories through a bottom up
process (from the text to the categories).

In this contribution, we connect both learning analytics and grounded theory to analyse the
emotional experience of students in an online learning context made by eleven courses. This
integrated system allows us exploring sentimental and emotional dimensions at macro-, meso-
and micro-levels of the context. At the same time, we also created a three-levels set of categories
for the emotional analysis, composed by general dimensions, more specific categories and
further subcategories.

Aims
e To explore the emotional processes experienced by students during the participation in

MOOQOC:s proposed by EduOpen.
e To personalize the learning activities, according to students’ emotional experience.

Context and data

This research is supported by Unifg Tutoring - UniTutor project and the context of analysis is
EduOpen, an international Moodle platform lead by the University of Foggia (IT). We can
better describe the context by referring to the macro-, meso- and micro-levels composing it. At
a macro level, EduOpen is realized by 17 Italian Universities and several foreign partnerships.
It started in 2014 and is an action-research project periodically rearranged thanks to evidence-
based methods. Until now, it involved more than 70,300 learners from all over the world and
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proposed 140 courses. Indeed, the activities of EduOpen are online courses loaded on the
Moodle based platform. Through a micro perspective, we can describe that each course refers
to a specific topic (e.g. math for beginners, animals, English, and so on), and is managed by a
university teacher and an online tutor of the EduOpen team. Furthermore, at the end of a
course, students receive a participation certification, an open badge or ECTS. More specifically,
each course spends three-five weeks and is composed by:

e A self-presentation forum where students usually write down a post about themselves,
the place they live, the wishes and expectations they have about the course, and so on;

¢ A number of MOOC:s videotaped by the teacher and related to the topic of the course;

e Another forum where students can ask further explanations to the teacher;

e An evaluation section, where students fill in online tests during or at the end of the
course.

At a meso-level, we can say that all of the courses are categorized in different fields (such as,
Literature, Science, and so on), in several pathways (an ensemble of courses connected each
other by a main theme) and/or in the catalogue that a specific University partner proposes. In
this paper, data are characterized by the self-presentation forums of all the courses managed by
the University of Foggia (IT). These are 11 courses and have involved 43345 students in total
(10,277 of them completed the course they were unrolled in). Therefore, we especially look at
the micro-level of each course and at the meso-level of the group of courses proposed by the
University of Foggia.

Method of analysis

According to both Grounded Theory and Sentiment analysis approach, we:

1. Created a first general grid of analysis, composed by the two general dimensions
“Positive sentiments” and “Negative sentiments” referred to the learning experience in
the digital context;

2. Categorization of the texts through qualitative content analysis (Mayring, 1997), by using
Nvivo 11 Plus;

3. Generation of further dimensions and their specific categories, emerging from the
interaction between grounded approach and theoretical concepts;

4. Team discussion about the building of the grid and the categorization;
5. Checking of the categorization according the team discussion;

6. Analysis of the nodes (the categories to the software) by using Nvivo 11 Plus.

Results

During the analysis, we realized that the first version of the grid needed to be much more
enriched. Therefore, we created a double grid, able to grasp three levels of the students’
emotional experience in the University of Foggia EduOpen courses. In other words, we defined
two general dimensions: (a) “Sentiment about EduOpen”, grasping what students felt about
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EduOpen, its services and the arrangement of the courses; (b) “Emotions toward topic”,
observing the feelings about the topic of the specific course students participated in. That is, the
first dimension is about the feelings toward the digital environment, the concept of EduOpen,
the arrangement of the environment. The second one refers to the feelings about the topic of
the specific course. Furthermore, as Figure 1 and Figure 2 show, the category “Sentiment
analysis” is composed by two more specific categories: “Negative sentiments” and “Positive
sentiments”. These, in turn, are composed by other two subcategories for each (moderately/very
negative; moderately/very positive). The figure shows the hierarchical relation among “parents”
categories and “child” ones too, as elaborated through Nvivo.
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Figure 1. Negative sentiments to EduOpen child graph.
Negative sentiments have the two children nodes “Moderately negative” and “Very negative”
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Figure 2. Positive sentiments to EduOpen child graph.
Positive sentiments have the two children nodes “Moderately positive” and “Very positive”

The dimension “Emotions to topic” was at the end shaped by a complex structure of categories.
At a middle level, we grasped the three categories “Motivations”, “Negative sentiments” and
“Positive sentiments” (not to be confused with the two namesake categories “Positive” and
“Negative sentiments” about the digital experience in EduOpen already described).
“Motivations” refers to a category exploring a more cognitive dimension, even implying the
students’ expectations about the contents of the course and the reason why they are going to
attend the course. Indeed, it is composed by seven specific or “child” categories. “Negative
sentiments” is about the feelings students have against the content of the course and is
composed by five specific or “child” categories. “Positive sentiments” is about the good feelings
students have toward the content proposed by the course and is shaped by five specific or
“child” categories. In Table 1, we describe all the categories composing “Emotions to topic” (a

graph like Figure 1 and 2 would be more impressive, but we think the table is more effective).
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Table 1: Macro-, meso- and micro-level categories of “Emotions to topic”
Macro level Meso level Micro level category (and eventual description)
category category
Emotions to Motivations Deepen knowledge (to go in depth in the topic the
topic course refers to)

Home learning (participate because you can attend the
course staying at home)
Innovative methods (to be tried)
Mind training
Old knowledge renewal
Practical effects (in daily job activities)
Support to learning (of other contemporary learning
experiences)
Negative Disorientation
sentiments Fear
Feeling in trouble
Nostalgia (about past learning experiences on the same

topic)

Sense of unfinished
Positive Discovery and curiosity
sentiments Enthusiasm

Feel interest

Hope (to better understand the contents in opposition to
past experiences)

Passion

After creating the final grid of analysis by making the categorization, we checked them (the grid
and the first categorization) by a team discussion, until we reached a total agreement about
both. At the end, we analysed the nodes and their relationships with the sources (the texts of
the forum) by elaborating some graphs through Nvivo 11 Plus. The following graphs (Figure 3,
4, 5, 6) and their respective descriptions show the analysis we made, which we will go back to
in the conclusions as well. Figure 3 suggests that, in the general dimension “Sentiment to
EduOpen”, the category “Positive sentiments” is much more prominent than the which one
about negative sentiments. Furthermore, the moderately positive sentiments are more present
in the texts than the high positive ones. Figure 4, instead, shows what are the relations between
nodes and sources. As it is visible, in eight forums referring to the respecting courses
(Biochemical pills, Math for absolute beginners, Law history and philosophy, Animals,
Knowing History, History of Italian literature, Course of general mathematics, Tourism
marketing through digital media) students express both positive and negative sentiments about
the structure of the course and/or EduOpen as a learning experience. Furthermore, in the
document of “Pedagogy and education, basic concept” course there are just positive sentiments’
references; whereas, in the course about Physics and Basic general pathology there are no
sentiment expressions.
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Figure 3. “Sentiment to EduOpen” hierarchical graph.
Dark orange section represents Positive sentiments in total, whereas the dark blue one represents
Negative sentiments. The smallest light orange section is about the highly positive sentiments; the
smallest light blue sections is about the highly negative sentiments.
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Figure 4. “Sentiment to EduOpen - sources” project map.
The red circle represents Negative sentiments; the green circle represents Positive sentiments.
Arrows show the relation between each dimension and the forum of the specific course, that is if
there are coded units of the text by using the dimensions.

What about the macro-dimension “Emotions to topic”? Figure 5 shows that the “Motivation”
meso-category is the richest one, followed by “Positive sentiments” and then by “Negative
sentiments”, suggesting that the more cognitive aspects have a higher incidence in the texts.

Figure 5. “Emotions to topic” hierarchical graph.
The blue section is about Motivations, the grey section is about Positive sentiments and the orange
section is about negative sentiments toward the topic.
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Figure 6, instead, describes the connections between codes and sources. As it can be seen, the
category “Motivation” is related to all of the sources, whereas the category “Positive sentiments”
is used on all of the courses’ texts except than in “Physics”. Negative sentiments are involved in
just three sources (Math for absolute beginners, Law History, Pedagogy and Education. Basic
concepts).
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Figure 6. “Emotions to topic - sources” project map

With further analysis, the figures of them are not showed here because of the small space, we
clusterized both sources and codes by coding similarity. As results, it emerged that “Motivation”
and “Positive emotions” are more similar categories, and that “Physics” and “Basic genetic
pathology” are the most distant sources form the others. These further results obtained by the
cluster analysis mainly confirm the previous ones.

Conclusions and implications

In this contribution, we made a sentimental analysis in terms of both negative and positive
opinions students have about the learning experience they are going to attend or just began on
EduOpen. We also realized a more specific emotional analysis about the feelings learners have
for the specific topic of the course they choose. We used a grounded theory approach to grasp
the set of dimensions, categories and subcategories about emotions arising from the texts
through a bottom up research process. According to the main results, the emerging set of
categories is a very complex one and is composed by some clusters of similarity coding. By
looking at the hierarchical graph about sentimental analysis, we can see that in general positive
sentiments characterize the learners’ perception about the experience in EduOpen. At the same
time, the meso-dimension “Motivations” has a prominent space in the hierarchical graph about
the emotions connected to the topic of the course. By going in depth in the categories, there
emerges that some of them are about intrinsic motivations (e.g. to deepen the student’s
knowledge) and others are about external ones (e.g. To have a support for the university exams).
However, cluster analysis shows that this last category is quite similar to category “Positive
feelings” in terms of coding similarity. It seems, therefore, that students attending the courses
have different motivations to participate in them, but they also feel positive emotions related to
such a participation. Particularly interesting are the courses “Pedagogy and education” and
“Physics”. The first one, indeed, does not have negative references in the dimension “Sentiment
analysis”, whereas the second one is coded just by using the category “Motivation”.
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Furthermore, there are three courses having references about negative sentiments related to the
topic. We find all these results very much interesting for different reasons. Far from generalize
a so specific study, we do claim that the entire set of categories shows how complex is the
emotional experience of students. This is not just due to the number of categories shaping the
set, but also to the three levels characterizing it, the relationships among them and the
contextualized value they have in the different educational experiences. These results can have
implications in the arrangement of the activities and in the personalization of the learning
process, since an organization taking care of the specific emotions students feel can make the
learning aims more effective. At the same time, further more specific analysis can give justice
to the complexity of the students’ emotional presence. Indeed, next studies will analyse the
possible statistical correlation in the relations codes-dimensions and codes-sources, and the
direction of such relations. Furthermore, we will analyse the forums of other EduOpen courses
in order to broader the study to the macro entire context of EduOpen, and to create
methodological tools connecting the usual learning analytics’ quantitative perspective and the
qualitative dimension shaping the emotional experience of students.
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Introduction

Current research results are traditionally published in the form of conference proceedings or
journal articles. These papers are often difficult to find or hidden behind the paywalls of
commercial publishers and they are generally written in a scientific jargon, which is difficult to
understand for the general public or even for scientists who are not from the same discipline.
Science videos have an enormous capacity to bridge the communication divide between
research and society. Due to low-barrier access, it allows researchers to communicate their
research more effectively and open. “Web video opens a new form of public intellectualism to
scholars looking to participate in an increasingly visual culture” (Young, 2008; p.1). A video
forum has the potential to make the knowledge gained from scientific communication more
useful and richer than before by giving viewers a deeper understanding of the experiential
aspects (such as background, methods, and results) of the published contributions (Lowgren,
2011). This is also reflected in the fact that “Science and Technology” is the second most relevant
topic on YouTube (Erviti & Ledn, 2014), including channels from institutes like CERN with
84.000 subscribers and from NASA.gov with 139.000 subscribers (data retrieved from YouTube
on January 31%, 2018.).

Online videos are a valuable information and learning resource for education and knowledge
transfer, for the reflection of learning content or for knowledge verification (Zorn et al., 2013).
Online videos are available regardless of location and time and can be accessed at any time as
soon as there is a need for information. The user can adapt the speed of the information
acquisition individually according to specific needs, repeat the content as often as required, skip
irrelevant content and also breaks can be determined individually (Arnold et al., 2015; Borner,
Schaarschmidt, Meschzan, & Frin, 2016; Kinash, Knight, & McLeal, 2015; Tillmann, Bremer, &
Kromker, 2012; Tillmann, Niemeyer, & Kromker, 2014). Moreover, videos transport
information both verbally and visually. In this way different learning types can equally benefit
from videos and language barriers can be bridged. Further, they also enable authenticity and a
feeling of proximity and personalisation to be conveyed (Lackner, 2014; Tillmann et al., 2014;
van der Meij & van der Meij, 2015; Zorn et al., 2013).
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This paper explores how particularly the genre of video abstracts can foster the scientific
education and how scientists can be supported in communicating their research via videos. This
includes the production as well as the publishing process, including thoughts on accessibility,
citability and reusability of videos via online platforms, which are suitable for scientific work.

Video Abstracts and Scientific Education

A wide range of formats of audiovisual media are being used in the area of research such as
visualisations of simulations and models, recordings of experiments and technical procedures,
recordings of conference talks, lectures and workshops. Especially short science videos (SSV)
also called video abstracts have grown in popularity over the last decade (van Edig, 2016). A
video abstract is the motion picture equivalent of a written abstract and can be defined as “peer-
to-peer video summaries, three to five-minute-long versions of academic papers” (Berkowitz,
2013; p.1) that “describe dynamic phenomena which are simply too complicated, too complex,
too unusual, too full of information to do in words and two-dimensional pictures” (Whitesides,
2011; min.0:54). Video abstracts can also help to communicate “the background of a study,
methods used, study results and potential implications through the use of images, audio, video
clips, and texts” (Spicer, 2014; p.3). “In just a few minutes of video you can present the
motivation behind the research contained in your article as well as some of your ideas on the
topic. You can also discuss the history of your area of research or your ideas on where this field
is heading” (Kuemmerle, 2009). Video abstracts also have an impact on the usage of an article.
Spicer (2014) showed in a study on the basis of the “New Journal of Physics” (published by IOP
Science) that articles with a video were more likely to be downloaded than those which do not.
“Of the top 25 articles with the highest usage, 36% had a corresponding video abstract” (Spicer,
2014; p.9). A video abstract is a useful tool to convert video views into online article downloads
— especially if they are published in open access journals (Watkins, 2016).

Especially when it comes to keeping up with the growing amount of interdisciplinary research,
short science videos are a very helpful tool to gain an overview on research from outside of one’s
discipline (van Norden, 2015). “We see younger researchers using video abstracts to scan
literature quickly,” says Cameron Macdonald, executive director of the Ottawa-based publisher
Canadian Science Publishing (formerly NRC Research Press). Another benefit of creating a
video abstract is to rethink one’s research results in another format. For this purpose,
Dr. Whitesides of Harvard has all his students prepare three-minute, abstract-style oral
summaries of their latest research (Whitesides, 2011). Short science videos also have a great
potential to communicate science to wide audiences, which would otherwise hardly learn from
the valuable research that is done. As an example Steve Maguire, a chemistry researcher and
host of the YouTube channel “SciencelsnotScary” explains everyday science in understandable
terms (https://www.youtube.com/user/SciencelsnotScary). In his short science videos, he
demonstrates, that you don’t need to be a scientist to understand science.

This leads to the question of how scientists can be supported and learn how to communicate
their research to a wider audience, so that people from inside and outside their field can be
educated, informed and inspired.
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How to produce a Scientific Video Abstract?

The publisher Wiley has recognized the potential of video abstracts and developed a business
model in partnership with Research Square (https://www.researchsquare.com/videos/wiley)
that aims to outline the key findings of a published article in a dynamic video. Some authors
also team up with filming companies in order to have a professional result. However, in most
cases, video abstracts are produced on a low budget and in a relatively short period of time by
the scientists themselves. This has become easy with direct access to production technology on
smartphones and freely available editing tools. Authors can choose from a wide range of stylistic
options: from simple whiteboard drawings and stop motion pictures to screen recordings,
documentary scenes, interviews, slide shows and “talking heads”.

WHAT: HOW?

words 2 intonation

Ugyes vagy (Good boy)
Jol van (Well done)

Okos (Clever)

> »l o) 038220

How dog brains process speech (Andics et al., Science, 2016)

Figure 1. Screenshot of the video abstract “How dog brains process speech”
(source: How dogs brain process speech https://youtu.be/N9QQxa6eLPc)

This technology facilitates the production of a video abstract, which aims to transform the
background and findings of a study into something comprehensible and attractive for everyone.
Most commonly the authors avoid scientific jargon wherever possible. With the on-camera and
documentary style video about research on dog brains, which was developed by Dr. Andics and
his team in 2016, it could be demonstrated that it is possible to transmit a complex scientific
message in a simple audiovisual format that reaches more than 400,000 viewers on YouTube.
Cell Press authors often use the whiteboard drawing technique, which allows to create a step-
by-step and easy to follow video. A good example of this is a video with the catchy title “The
MutAnts are here”, which explains new results on the social life of ants in a very vivid manner
(The MutAnts are here https://youtu.be/M476cn6X5zM). Paul Young’s (Department of
Mathematics, College of Charleston) series of video abstracts for the Journal of Number Theory
is an example of how to create a calm and laid back atmosphere when talking about a complex
topic. He usually sits outdoors in front of the camera wearing a soccer t-shirt and gives a
summary of his paper (Symmetries of Bernoulli polynomial series and Arakawa-Kaneko zeta
functions https://www.youtube.com/watch?v=0vQqfgrkX2k).
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More and more libraries, universities, researchers and even filmmakers are offering online
guidelines and tutorials to help scientists communicate their research to fellow scientists or the
general public. The Science Out of the Box series by Johns Hopkins University gives examples
on how to explain academic principles by the means of video
(http://www.hopkinsmedicine.org/research/advancements-in-research/out-of-the-box.html).
The Observatory for Scientific Communication of the University Pompeu Fabra (Spain),
teaming up with the Spanish Foundation for Science and Technology, published a guide on how
to  produce scientific videos  (http://asecic.org/wp-content/uploads/2013/09/video-
cientificol.pdf, in Spanish). Impact story, which is a website that helps researchers go beyond
citation rates to measure the impact of their contribution, offers a five-step process and several
examples for creating effective research videos (http://blog.impactstory.org/impact-challenge-
video-abstract). Karen McKee, also known as “The Science Videographer” is a retired botanist
and oceanographer who has a blog and several tutorials on sharing scientific research through
video (http://thescientistvideographer.com/wordpress).

Besides online programs there are also classroom workshops available. The Centre for Science
Communication and the UNESCO Chair for Multimedia in Education (E6tvos Lorand
University of Sciences, Budapest, Hungary offers a one-semester course specifically dedicated
to teaching science communicators how to make scientific video abstracts
(http://ttk.elte.hu/Faculty_of Science). Libraries are also a valuable partner when it comes to
promoting media literacy and supporting of scientific work (Plank, Molnar, & Marin-Arraiza,
2017). The Technical University of Denmark offers a workshop for its researchers to encourage
them to produce video abstracts and increase the visibility of their publications
(http://www.bibliotek.dtu.dk/english/nyheder/2016/10/videoabstracts?id=4325fe2c-0b5a-
48be-af6f-e8b33967636d). Professional filmmakers from Filmjungle.eu (http://filmjungle.eu)
teamed up with the German National Library for Science and Technology to conduct
workshops on the production of video abstracts (http://blogs.tib.eu/wp/videoabstracts/about-
the-workshop). The workshop includes the following steps: analysing elements and techniques
used in popular video abstracts, writing a script, producing the video, editing the material,
sharing and publishing a video including topics like open licences such as Creative Commons
(https://creativecommons.org). The evaluation of the workshop confirmed the assumption that
a professional guidance and an interactive concept enables scientists and PhD students to
acquire all skills necessary to create a short science video - regardless of the topic or the author’s
experience in filmmaking - within a single day, using smartphones and freely available software
(Plank et al., 2017).

Where to publish a Scientific Video Abstract?

With the increasing number of scientists creating short videos in a non-commercial style, the
question of how to publish them effectively becomes more and more important. YouTube and
Vimeo are the big players in this field. Cell Press was among the first publishers to realize the
potential of video abstracts and launched a video portal back in 2009 to share video abstracts
which were published on YouTube. From there the videos were linked and embedded in the
Cell Press Video platform, which allowed for a better curation of the videos
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(http://www.cell.com/video). Now the channel features 400+ videos and viewing figures are
over 100K and rising. A large number of scientific publishers like Copernicus Publications, IOP
Science, Elsevier, Wiley and Taylor&Francis are offering an option for submitting video
abstracts and link them to the article. Each publisher or journal that accepts video abstracts has
technical guidelines posted online that specify file formats and other key technical information
and often also tips for the production. There is also a number of open access portals like the free
platform WeShareScience (http://wesharescience.com), which provides a place to publish,
share, discuss, and create video abstracts. Videos on the site are searchable, organized by
discipline, and there is an advanced search feature that allows you to search in the transcripts
of the videos. The open-access video journal Latest Thinking (https://lt.org) offers video
abstracts that are on average 10 minutes long and feature five chapters (research question,
method, findings, relevance, outlook). Latest Thinking produces the abstracts in collaboration
with the researchers and publishes them under a CC-BY 4.0 license. Repositories like Figshare
(https://tigshare.com) and Zenodo (https://zenodo.org) also support the publication of video as
a research output. Videos are provided with a Digital Object Identifier (DOI), descriptive
metadata, and retrieved authors’ information from the Open Researcher and Contributor ID
(ORCID). Publishers such as BioMed Central rely on Figshare for trustable video publishing.

However, when reliability matters, like in educational settings, YouTube might not be the best
choice. Despite being an easy-to-use medium, there is no guarantee of long-term accessibility
or preservation of the videos. Links to videos might not be stable and back-linking to the
respective articles or other resources might not work anymore after a while. Libraries have
always been an excellent partner when it comes to making knowledge available, accessible and
searchable for the long term. Libraries can support the increased production and use of videos
by offering reliable infrastructures and new services. An example of these services is the web-
based AV portal (https://av.tib.eu) of the German National Library of Science and Technology.
It is an open platform for sharing scientific videos predominantly from the fields of technology,
architecture, chemistry, computer science, mathematics and physics. The platform currently
provides approximately 13.000 videos under CC licences (January, 2018). All videos are
allocated with Digital Object Identifiers (DOI) for easy and reliable citation. The portal's special
feature are the semantic analysis tools, which enable to retrieve videos even if the search term
is not in the metadata but in the spoken text, text overlays or images (Hentschel, Bliimel, &
Sack, 2013; Strobel & Marin-Arraiza, 2015; Waitelonis, Plank, & Sack, 2016). The portal is
suitable for the support of active reception and learning processes, because it has a large number
of interaction elements so that content and presentation sequence of videos can be individually
controlled (Saurbier, 2017). The visual table of contents provides additional interaction
possibilities for browsing, relevant segments can be easily identified within a video, accessed
directly and viewed in any desired selection and order. Besides, many videos are linked to
additional material - e.g. conference proceedings, data sets or presentations — which can be
used as additional educational resource. A short video shows the main features of the portal
(https://av.tib.eu/media/21256).
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Conclusions

Initiatives to use videos for educational purposes have become increasingly popular in the
current decade. Learners in both formal and informal contexts are part of a visual culture, which
transforms videos into an appropriate tool for science communication and interpretation. In
fact, a large number of YouTube users visit the platform to gather information about science
and technology. As Young (2008) pointed out, that scholars need to participate in this
increasingly visual culture and take advantage of the potential of videos for knowledge
dissemination and transfer. On the other hand, educators and learners profit from the
visualization of complex scientific experiments.

This paper presents video abstracts as a point of convergence between scientific communities,
educators and learners. By means of different video techniques, scholars can communicate the
results and the background of their study in a short video. Usually, the type of language is also
simplified to address a wider audience. However, filming a video abstract does not appeal to
many scientists due to the apparent difficulty of the task and the lack of academic recognition
(Lé etal., 2015). Hence media literacy training initiatives as well as reliable services and
infrastructures that are suitable for scientific work are needed. In this paper an approach was
introduced that showed how different stakeholders like scientists, filmmakers and librarians
can cooperate in order to foster science education beyond the ivory tower.
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USING A BLENDED BUSINESS DECISION SIMULATION (BDS TO
GAIN PRACTICAL BUSINESS EXPERIENCE

Ingrid le Roux, University of Pretoria, South Africa

Introduction

The world of today is facing complex and dynamic challenges, requiring a new kind of
professional: one with theoretical knowledge, practical experience and significant problem-
solving capabilities. Furthermore, the nature of work has also fundamentally changed in recent
decades and one of the consequences in a global environment is projects becoming the
dominant structural form of work organisations (Geithner & Menzel, 2016). According to Neck
and Green (2011), educators have the responsibility to develop the discovery, reasoning and
implementation skills of students so that they may excel in these highly uncertain
environments.

However, such competencies can hardly be achieved in traditional ways of learning and a shift
away from lecture-based to more active learning methods can foster knowledge generation and
skills development (Geithner & Menzel, 2016). Equipping students to meet the challenges of
tomorrow requires a shift to learning environments that actively involve students in problem-
solving and critical thinking. Experiential learning (Bockband & McGill, 1998 as in Geithner &
Menzel, 2016) is one way to address the above issues with simulations as being one mode of
experiential learning. Furthermore, using a simulation to gain practical experience of real-world
problems is an attempt to reduce the distance between theoretical knowledge (micro level)
taught at University and what really happens in the workplace (macro level). Simulations may
be particularly useful in situations where the curriculum is not able to incorporate practical
business experience or internship opportunities. For the purpose of the paper, the operational
definition for a simulation is derived from Hodkiewics (2015) stating that “a simulation is a
dynamic, simplified and accurate model of reality that is a system used in a learning context”.

Against this background, we implemented and evaluated a simulation called the Business
Decision-making Simulation (BDS). BDS creates a start-up business experience, which allows
for business decision-making in a secure environment and allows for enterprise growth. The
blended simulation presented a concrete non-digital presentation of the business world
accompanied by a high digital online component. Thus, the aim of this study was to better
understand and gain insight into the perceived key learnings as well as the perceived value of
taking part in the BDS as a replacement for an internship or practical experience in a small
business. It is important to note that the focus of the study was not to determine if knowledge
transfer occurred when using the simulation, a study done previously by Le Roux and Steyn
(2007).
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The participants that took in the BDS were a third year HE student group in an
entrepreneurship degree. Data for this study was gathered through written reflections of their
key learnings as well as the perceived value of the BDS as a tool to gain practical business
experience. The main contribution of the paper was to describe the ability of BDS to allow
students, who did not have business or start-up experience to apply thinking processes
necessary to start and grow a business, muster resources, make decisions and solve problem in
a secure business environment. Moreover, the BDS provides an opportunity to integrate theory
and apply it in a simulated business environment, while developing skills and competencies also
valued in the workplace. Identifying the key learnings gained from taking part in BDS as well
as the perceived value as a replacement for practical in business experience or internships
helped us to better understand how to address the need for practical workplace skills.

In view of the potential contribution of BDS, the following two research questions were
formulated to guide the research:

e  What are the key learnings students derived from taking part in the simulation?
e  What are the perceived value as a replacement for practical in business experience or
internships?

The rest of the paper will present theoretical evidence, research methodology, findings and
discussion of findings as well as the limitation and recommendations for further research.

Literature review
Simulation as an experiential teaching method

In their future workplace, students need to work under uncertain and complex conditions for
which they are not necessarily adequately prepared (Geithner & Menzel, 2016). Simulation as
an educational tool provides an opportunity for interactive and experience-based learning and
are valuable because it combines input, application, reflection and feedback, moving away from
learning by listening to learning by doing (Geithner & Menzel, 2016). The business decision-
making simulation (BDS) used in this study forces participants into decision-making processes
from start-up to growth. It is a shift away from the lecture-based education to a more active
learning method, theoretically grounded on Kolb’s experiential learning theory (Kolb, 1984;
Kolb & Kolb, 2010). Both Dewey (1938) and Kolb (1984) agreed that education is accomplished
through experience and reflection and that knowledge can only be created by transforming the
experience. Experiential learning as a learning theory is defined as gaining knowledge through
practical experience. Experiential learning occurs within the simulation, and reflective practice
becomes embedded in the experiential learning process (Le Roux & Steyn, 2007). Two major
types of experiential learning exist namely field-based learning and classroom-based learning.
Field-based learning includes internships, practicums, cooperatives education and service
learning. Classroom based learning includes role play, games, case studies, simulations and
presentations (McCarthy & McCarthy, 2006; van Oordt & Sullivan, 2017). Kolb (1984)
identified four phases in this experiential learning process. The first phase namely “concrete
experience”, relates to the student’s active participation in the start-up and growth process and
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is a representation of a real-world system constructed to study some aspects of the system or
the system as a whole (Cooper & Schindler, 2003). The second phase “reflective observation”
refers to the student’s experience reflecting on the process and application of new knowledge
acquired. The third phase “abstract conceptualisation” refers to the students realising,
absorbing and reaching conclusions on the outcomes of the reflection phase. The fourth phase
“active experimentation” refers to implementing what the student has learned from the
previous experience within a new experience (van Oordt & Sullivan, 2017). In addition to Kolb’s
(1984), Bell, Kanar, and Kozolowski (2008) identified four structural features of simulations in
relation to the learning process namely content, interactivity, communication and immersion.
Content refers to the information available in the simulation, it allows for low risk participation
and feedback on performance. Interactivity allows for competing, collaboration and interactive
features to engage learners in the learning process in an attempt to gain their attention and
interest. Communication refers to the degree of interaction with the community around the
table. Immersion refers to what extend the students are involved in the learning process. Being
emotionally involved in the simulation experience has shown increased learning (Lovelace et al,
2016). These benefits have a positive effect on learning and the students’ reaction to the training
(Bell etal., 2008; Lovelace etal., 2016). In the revised classification of Bloom’s taxonomy
(Krathwol, 2002) a two- dimensional framework, knowledge and cognitive domains emerged
which forms a very useful taxonomy table to classify objectives, activities and assessments.
However, referring to Krathwoul’s (2002) affective domain where a person’s affect towards an
object passes from a general awareness level to a point where the affect is internalised and
consistently guides and controls the persons’ behaviour (Seels & Glasglow, 1990; p.28) is
relevant to the outcome of a simulation.

Educational games and simulations have a long history in management education (Hodkiewicz,
2015; p.456). The use of games and simulations in education supports a constructivist view in
which learners develop their own sense of the world and actively participate in the discovery of
solutions (Hodkiewicz, 2015; p.456). Simulations are a valuable game educational tool that
encompasses an inter-active, experienced-based learning and a valuable educational tool
(Geithner & Menzel, 2016). However, games and simulations are often treated as similar
activities or conceptual distinctions are made between a game and a simulation based on
learning rather than actual concepts of the game (Saive, Renaud, Kaufman, & Marquis, 2007).
The definition of a game is a fictitious, whimsical or artificial situation in which players play in
a position of conflict. Rules govern the games, which gives structure to their actions in view of
the objective or purpose to win. The definition of a simulation states that it is a dynamic,
simplified and accurate model of reality that is a system used in a learning context. These
attributes of a simulation are essential to its use in addressing educational objectives and
allowing learners to study complex and real phenomena (Saive, Renaud, Kaufman, & Marquis,
2007). Thus, the BDS used in the third-year entrepreneurship is a simulation and not a game
based on the following attributes: It is a simplified, dynamic and accurate model of a real start-
up and growth experience and allows for decision-making in a secure practical learning
environment. Simulations have many benefits. Students are more involved, the simulation
offers a space of freedom where mistakes can be made without negative consequences; it is a
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hands-on approach which allows for problem-solving, decision- making, critical thinking and
taking personal responsibility for the outcome (Palmunen, Pelto, Paalumaki, & Lainema, 2013;
Geithner & Menzel, 2016).

In South Africa, training for a professional qualification such as engineers, accountants and
doctors requires practical and pervasive competencies. However, in a general business degree it
is limited due to the time constraints of the degree. Furthermore, class-room based case studies
do not put the student in real time practical experience allows the student to make immediate
decisions. Using a blended simulation exercise opportunities of real-time experiences, involving
decision-making and problem-solving are presented. Therefore, Garrison and Kanuka’s (2004)
approach to blended learning that focuses on the thoughtful integration of classroom face-to-
face experiences with online experiences remain valid. Their emphasis is on the successful
integration of the activities from the two main delivery modes, face-to-face and online.
According to Paechter, Maier, and Macher (2010), students preferred the online environment
for practicing the skills of their subject and monitoring their own learning processes and
preferred the face to face environment for acquiring new skills and concepts and application of
knowledge.

Methodology

Aligning course outcomes with real-world experience called for an open and creative research
approach. A pragmatic epistemology using qualitative research methods presented a suitable
method as it solves problems, uses what is useful and focuses on improve learning outcomes
(Anderson, 2013).

Context

The study was conducted in an Entrepreneurship module in the B.Comm degree at the
University of Pretoria. Thirty-one students were enrolled in the module. The simulation ran
over a one-day period in a training facility on the university campus with two facilitators that
guide the participants. An attempt was made to give the students a practical real-world business
experience in order to bridge the gap between theory and practice and to enable a better
understand of all the contingencies that may occur in a normal business cycle. A business start-
up simulation called Business Decision-Making simulation (BDS) provided the opportunity to
start businesses (one or many) in a business community of five people and grow their businesses
(bigger or more). The blended format of the simulation includes face-to-face participation with
an online component to secure information on complex constructs such as positioning to
compare offerings of well-known businesses, banks and fast food outlets. The simulation was
therefore a concrete non-digital presentation with a high digital component. The BDS creates
an environment where the learning process started by having an experience within the
simulation arrangement, underpinned by theoretical inputs as and when required, the
opportunity to apply the newly acquired knowledge and continues with reflection on
experiences during and after (adapted from Geithel & Menzel, 2016). These learning activities
aimed to apply, invent, generate new ideas, diagnose and solve problems (Biggs & Tand, 2007).
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Simulation Design

BDS used in this study, was first designed for teaching entrepreneurial skills in high schools.
The success of BDS then accumulated and was used in training start-ups to enable real-time
decision-making experiences through the venture life cycle from start-up to growth. BDS
creates a safe environment that allow for the complexities of starting a business, mustering of
available resources as well as growth the business. The reasons for using simulations are vast,
ranging from actively involving the student, helping them to apply theory to practice and to
create a social context to operate in. The simulation catered for exposure of participants to all
the questions and decisions associated with a business start-up. It challenged the thinking
underlying the start-up process (Le Roux & Steyn, 2007).

The BDS allowed for a focus on practical start-up experience with continual decision- making
opportunities. It models start-up and growth of a venture taking the participants through the
venture life cycle stages while focusing on learning by doing. The BDS resembles a monopoly
type board and participants could move their pieces around the start-up opportunity lane of the
board, as well as through the trade lane, using the throw of a dice to determine how far each
piece may move at a time.

The aim was to start a business or businesses and trade to generate profit. The students also had
a balance sheet exercise to determine each participant’s liquidity led twice during the
simulation. During play, an income and expense statement was kept to record all transactions.
The player with the premier balance sheet (measured by net asset value and return on
investment) at the end of the game was the best performer.

At the start of the simulation, each player receives limited resources in the form of cash, a
pension, credit (home loan) and randomly dealt market share cards. The markets share cards
were colour coded to relate to the same colour business. There were three different businesses,
each representing different turnover rates and profit margins. A complete business that can
move to the trading lane and make sales consisted of a concept (idea/opportunity), facility,
equipment, distribution channel and expertise. Each card represents one element of what was
necessary in the real world to be able to start a business.

During the start-up phase and once participants have started trading, the simulation followed
a real-world scenario with strikes, liquidity issues, competition and several other contingencies.
When questions arise on issues such as market share, strategic issues, cash flow and leverage of
resources, the play was halted and a short interactive lecture is given on the theory which
supported the issue. Once feedback and reflection on an issue were completed, the game
resumes until another important issue arise. Thus, through trial and error, the participants
received hands-on experience supported by theory. This allowed for a much deeper learning
experience than a standard lecture or stand-alone simulation (without a facilitator) might have
provided. These interactive sessions and immediate opportunity for feedback and reflection
lead to opportunities to alter chosen decisions, behaviour and strategies after reflection on the
new information given by the facilitators. As the simulation progresses issues that were more
complex, were introduced. Students were required to go online to determine, positioning,
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marketing issues as well as evaluating their offerings to what was currently already available in
the market. The simulation ended off with a debrief that was largely dependent on questions
seeking a reflective response. This is in line with the views of both Kolb (1984) and Bell et al.
(2011) discussed previously.

Data

Students reflected individually on their perceived key learnings and the perceived value gained
from the intervention. The data was collected after completion of the blended simulation.
Participants reflected on the first open-ended question namely: what is the key learnings gained
from taking part in the simulation? The written reflections for the key learnings were
transcribed and grouped. The first round was inductive, allocating codes, the second cycle
consisted of creating code families, where related groups were code according to emerging
themes. To ascertain transparency and validity the codes were checked first by the author, then
reviewed by two experts’ researchers. Minor changes to the naming of the themes were made.
The second question namely: hat was the practical value gained from taking part in the blended
simulation? The responses were also transcribed and grouped to determine if the participants
perceived the simulation as a way to gain practical real world experience.

Findings and discussion of findings

The findings report on the perceived key learnings derived from taking part in the simulation
as well as the value of BDS to simulate real world or practical business experience. Five themes
were identified as the perceived key learnings from taking part in BDS and three themes for
BDS as a replacement for in business or internship experience. The five themes emerged during
the coding process for key learning gained from BDS: money matters receiving 37 responses,
affective awareness 34, operational issues 21, collective measures 20 and negotiation skills
receiving 17 responses.

Money matters

Money matters, which consist of money issues focusing on the inflow and outflow of money,
spending cash flow and costs. Students reported that, “keeping an eye on money flowing in and
out of your business is very important. You need to spend money to make money. Cash is king
in a business but you need to borrow to grow”.

Affective awareness

Affective awareness is a retrospective process and consists of soft issues such as how to handle
pressure, builds relationships, perseverance and dealing with competitors. Students reported
that, “you need a tough skin to handle the disappointment in the simulation. People will hurt
you and your business for their own benefit by luring away your expertise. The simulation
taught me patience, perseverance and dealing with frustration”.

Operational issues

Operational issues consist of decision-making, sales, the importance of market share, the
concept positioning and many more. Students reported that, “informed decision-making is key
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to business success and is very complex. You need to understand the importance of market
share in your business — without people buying from you, you are not making sales”.

Collective measures

Collective measures consist of knowing your competition, networks and economic
opportunities. This is an important economic principle insight. Students reported that “forming
networks are important and beneficial to your business. Knowing the competition is beneficial
for the business”.

Negotiation skills

Negotiation skills consists of forming networks and the ability to negotiate Students reported
that “forming networks is important and beneficial for your business. I practised my negotiation
skills in the simulation and it made me realise how important it is in a work environment”.

The following three themes emerged during the coding process for BDS as a replacement for in
business experience or internships: business experience received 31 responses, strategic thinking
27 and entrepreneurial thinking received18 responses.

Business experience

Business experience consists of in-business experience, insight into the day-to-day running,
between practice and theory; standing in the shoes of the business owner and feeling the
consequences of your decisions. Students reported that, “it was a practical hands-on business
experience and helped us to see how theory plays out in a real business. I believe I gained
practical experience of how a business works, what issues are at play and how my decisions
affect the business”.

Strategic thinking

Strategic thinking consists of operational planning, strategic issues, overcoming obstacles to
success and experience planning to grow. Students reported that “it forced us to think about
different strategies to overcome obstacles and mistakes. The ‘one fits all principle’, worked. It is
a fun way of learning what is important in a business, market share, target market as well as
strategic positioning and how quickly things can change”.

Entrepreneurial thinking

Entrepreneurial thinking consists of different thinking, owner versus employee, textbook versus
practice and thinking out of the box. Students reported that “they think differently about
business after the simulation. The simulation forced you to be innovative, find information
online and read the market. I thought like a real entrepreneur because it was a realistic business
simulation. I had to negotiate, make decision and dealt with the mistakes I made”.

It is evident that BDS incorporates not only Kolb (1984) phases of experiential learning but also
the four structural features of Bell etal. (2002). BDS created opportunities for a concrete
experience, knowledge reflections and change the way the students do business, by
understanding new and complex concepts such as market share and positioning. Students were
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allowed to implement new knowledge and during the learning process. Furthermore, students
used the available information and sourced new information online, collaborated with the
players around the table to form a business community, negotiated with the other businesses
for resources and possible partnerships. Thereby causing the students to be emotionally
involved in the process. Having to deal with mistakes, failed partnerships, negotiations as well
as decision not necessarily having the perceived effect, is valuable on the knowledge, cognitive
and emotional domains (Krakwohl, 2002). Students learned from their mistakes, reflected on
the mistakes and decisions that allowed for critical thinking and the formation of new concepts.
Furthermore, on an emotional level, they need to deal with people, work on soft issues like trust
and accept failure. Working face-to-face, taking into account the economy developing round
the table, having to negotiate for resources, find information online to distinguish their business
from others was perceived as the most important feature of BDS. BDS helped to increase
comprehension of the complexities of the business and the various processes, transactions and
operations involved (Palmunen et al., 2013).

Conclusions

The paper set out to determine the key business learning derived from taking part in BDS as
well as the value of BDS as a practical tool instead of an internship. BDS as a simulation allows
participants to take control over their learning process, get the opportunity for hands-on
decision-making with real-time information, increase engagement in the learning process and
acknowledge the positive and negative experience of decision-making in a realistic context. To
answer the main research question, BDS can be used as a tool to replace replacement in-business
experience or internships if the latter are not available to students. BDS is acknowledged as an
effective tool for teaching content, knowledge and achieving learning goals set out by the
lecturer (Lovelace et al, 2016). It is a method of instruction that incorporates practice, feedback
and play over a period, in a secure environment which positively affects performance outcomes
(Johnson & Rubin, 2011). Students needed to make a series of decisions within a dynamic
complex environment that is represented in the simulated context. Furthermore, BDS provided
a live exercise conducted in a real time in a safe environment (Balci, Authur, & Ormsby, 2011).
As one of the male students reported:

“BDS is the first hands-on real business experience I was involved in during my
three years at university. It was practical and I gained insight in the processes
and activities of a business. Far better than learning from a case-study.”

The study has implications for both educators and practitioners. Involving students in a real-
time business simulation, such as BDS, gives students an opportunity to experience business
through the life cycle from start-up to growth. It helps students not only to master theory but
experience the decision-making and issues of a real business. The study, therefore, confirms the
notion that where internships are not an available option BDS can assist in providing students
realistic workplace skills.
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Introduction

While games and simulations have been around for a long time, they are increasingly being
incorporated into higher education and corporate training, and are particularly popular in the
business disciplines. Blended learning allows the enrichment of lecture-based courses through
physical face-to-face, computer-based and web-based games and simulations that make unique
contributions to the learning processes. Developing custom simulations are time consuming
and expensive, and need to be evaluated and improved in several cycles before implementation.
Buying off-the-shelf simulations and games are convenient, but they can be quite expensive and
cannot be customised for a local context. As with many new technologies, the hype or novelty
effect sometimes eclipses the real value. In this study, students in different academic years in
the same B Com degree participated in two simulations of professional practice in the
Accounting sciences. The research question is: what was the learning value of two different
types of simulations for students with diverse learning proficiencies?

Literature
Games

The essential attributes of educational games include the following: “player or players, conflict
[or cooperation], rules, predetermined goal of the game,... artificial ... pedagogical nature”
(Sauvé, Renaud, Kaufman, & Jean-Simon, 2007; p.248). Procedural simulations usually contain
simulated physical objects, like virtual or token money, because the learner has to imitate the
actual procedures of using them to engage in the required procedure. When the user engages
with the required actions, a live facilitator or a computer program can provide feedback or
further guidance. If the main objective of the model or activity is motivation, it is usually
classified as a game or drill. Game motivational techniques include competition, goal setting,
scoring, fantasy, surprise, uncertainty and relevance (Alessi & Trollip, 2001). Simulation games
meet die definition of a simulation, as well as that of a game (competition, rules, winning and
losing). Table-top board games are a good way of incorporating workplace (like accounting or
tax) skills and learning the application of theory in the workplace in an undergraduate business
course (Fouché, n.d.; Pelser-Carstens & Blignaut, 2018). Such learning games encompass real-
world activities that enrich the classroom environment by supporting experiential and
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problem-based learning activities and encouraging learner-centred approaches and motivation
to learn (Pelser-Carstens & Blignaut, 2018). In many simulation games student groups function
like in a real work situation rather than as competing teams. Pelser-Carstens and Blignaut
(2018) found that students using a board game enjoyed the social aspect of the board game
most, followed by gaining subject knowledge, soft or technical skills and group work and
effective functioning the least. Carenys, Moya, and Perramon (2017) found that accounting
students enjoyed playing a videogame about the content more than engaging with a comparable
simulation. More important is the finding that the cognitive learning gains from the videogame
and the simulation were equal (Carenys et al., 2017).

Simulations

“An educational simulation can be defined as a model of some phenomenon or activity that
users learn about through interaction with the simulation” (Alessi & Trollip, 2001; p.213).
Simulations are by definition based on an internal model, differing in that aspect from games.
Essential attributes of simulations include a model of reality defined as a system; a dynamic
model; a simplified model; and a model that has fidelity, accuracy and validity,... [to] address
directly the learning objectives” (Sauvé et al.,, 2007; p.251). Scenario-based training can be
effective to develop complex skills that are needed in the workplace (Carenys et al., 2017; Saurin,
Wachs, Righi, & Henrigson, 2014). A simulation should be based on the identified skills, work
challenges, activities and scenarios encountered in reality. Using instructors to play a role in
monitoring and steering scenarios, can be impractical and expensive, hence the advent of
interactive digital simulations. Autonomous training interventions like business simulations
simulate a real environment and characters, while integrating the knowledge, skills and
attitudes needed in the training method. Such simulations also facilitate the transfer of those
skills to new situations (Alessi & Trollip, 2001; Asiri, Greasley, & Bocij, 2017; Saurin et al., 2014).
Online simulations generate high levels of engagement (Carenys et al., 2017). Fidelity refers to
how closely a simulation imitates reality, and affects the learner’s performance during the
simulation as well as the application of knowledge to new situations. Novice learners initially
learn better from lower fidelity simulations that are less overwhelming, avoiding excessive
stimuli (Alessi & Trollip, 2001; Huang, Johnson, & Han, 2013). An experienced learner or
expert learns most during a simulation with higher fidelity, or a simplified model that is
perceived to be similar to the performance environment in key aspects. Such advanced learners
achieve better transfer of learning if the perceived fidelity is high enough and they are suitably
motivated, see Figurel (Alessi & Trollip, 2001). An overview of research on business
simulations and gaming confirm their importance as powerful teaching tools, their flexibility
to teach diverse subjects and skills, and their relationship to performance (Faria, 2001).
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Initial
learning -
during instruction

Transfer of
Fidelity learning -
using/application

Figure 1. Transfer of learning: from Alessi and Trollip (2001; p.235)

Context of study

The simulations were deployed in the Economic and Management sciences faculty at the
University of Pretoria, a large contact university that encourages blended learning. Both the
first and third-year students were in the more challenging chartered accountancy/auditing
stream of the bachelor of commerce. The table-top board game, Commercium™ (Fouché, n.d.)
was developed in this country and simulated the roles and transactions a professional
accountant would do. The game aimed to familiarise first-year students with the practical
context of the accounting profession, and was strongly recommended for the 165 students those
who did not take accounting at school. Most of them participated voluntarily in this annual
event on a Saturday two months into the academic year. Students played 24 rounds in their
teams, competing with other teams to make profit. They had to complete and submit the
concomitant documentation afterwards for bonus marks.

The web-based audit simulation was a compulsory component of blended learning for the 601
third-year auditing students with a duration of several weeks. The simulation was developed
and hosted overseas, and used per licence. Students worked in groups with a virtual client,
interacting with avatars and providing auditing services to a simulated firm. More information
is available on the AuditSim website. The simulation continued over several weeks, and students
got marks for completing key documents. Only 20% of these students indicated that they play
computer games, which does not echo student profiles elsewhere in the world (Huang et al.,
2013). Figure 2 shows the spread of students across academic performance in the two groups.
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Figure 2. Distribution of student academic performance in the two classes
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Methodology

A mixed methods study was performed on data collected using two electronic surveys hosted
in Qualtrics™ and linked in the students’ online classroom. A hundred and eight first-year
students who participated in the board game completed the survey in the year of the study,
containing two questions that were analysed. In the first question they could select any one or
more of five given statements. An open-ended question also invited them to describe the single
most important benefit of the game. Responses were grouped into self-reported performance
brackets. Content analysis using Atlas.ti™ was applied to the anonymous qualitative board
game feedback, coding and grouping codes according to themes. From the 601 third-year
students, 371 of completed the questions in this study. Responses were grouped according to
student grades in the subject prior to doing the simulation. Descriptive statistics are presented
of the responses that were weighted according to the 5-point Likert scale (1 = strongly disagree
- 5 = strongly agree). Ethics clearance to use the data for research was obtained by the respective
lecturers of the courses.

Findings and discussion
Board game played by first-year accounting students
Board game itemised question

The question was the following: Please tick all the boxes that describe your experience of the
Accounting Board game - (you can tick more than one). Responses were grouped according to
the student grades they reported at the time. Figure 3 shows the percentage of students in these
groups who selected each statement.
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M | got to know more of my co-students than | did by attending classes
B It helped me understand how finances work in the real world

It helped me understand the subject

It made the abstract theory real
| will be able to understand and manage my own finances better

M It helped me feel | belong in the group

Figure 3. Experience of the Accounting Board game by academic performance: statements chosen.

In the table-top board game, getting to know their co-students obtained the highest mean rating
by the class, selected by 68% of all participant students. Understanding how finances worked in
the real world, was the second most popular statement of how students experienced the board
game. Chosen by 94% and 82% of the 70+ students, those two were by far their top statements.
Between 54% and 70% of the rest of the class chose the first item and 61% - 69% the second
one. With 58% of the whole class selecting better understanding of the subject as overall third,
it only attracted 41% of the 70+ students, while around 60% of the other students ticked this
box. The simulation made abstract theory real, according to 51 % of students. There was
likewise no great variation among groups (mean 39.8%) in how they learnt to understand and
manage their own finances. The lowest rating was found in how the games helped them feel they
belonged in their groups, varying between 28% and 35%. Considering the diversity of the class,
not choosing their own team mates, and competitiveness between teams could contribute to
this lower rating, in spite of students getting to know everybody.

Board game open-ended question

The responses of students with different levels of academic performance were coded
qualitatively into 25 codes, and grouped into five themes, as shown in Figure 4. Some of the
general comments made by students about the game day include: interesting, extremely fun,
exciting, informative, a summary or overview of how enterprises operate. They “got experience
of actual transactions. It made accounting seem real”. About working in groups: “since we were
competing with the other group one had to always be on point by strategising, learning from
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the other group and assisting each other where needed. Since we had never spoken to each other
it has increased our network of friends” They mentioned competition, team spirit, rewards.
Unintended outcomes included: “now I am assured that I chose the right course”. The open
question was: In one sentence, what was the most important thing that the Accounting board
game helped you with?

70% and above
60-69%
50-59%

under50%

0,00 5,00 10,00 15,00 20,00 25,00 30,00 3500 40,00 45,00

under50% 50-59% 60-69% 70% and above
subject -accounting cycle 38,10 19,05 34,62 23,53
soft skills, team 13,64 23,81 38,46 35,29
praxis 27,27 19,05 11,54 23,53
people 9,09 19,05 11,54 23,53
affect 9,09 4,76 0,00 0,00
B subject -accounting cycle soft skills, team praxis people M affect

Figure 4. Describing the most beneficial outcome of the board game: Themes from content
analysis in performance layers represented as percentages

Figure 4 shows the performance segments on the vertical axis and the % of first-year students
nominating benefits of the board game on the horizontal axis. Those codes were grouped into
the five themes as shown in Figure 4. There was great variation in how students experienced the
benefit of the accounting content or how it related to the real world in the board game. The
under 50% students (the largest group) found the content-related aspects most beneficial, and
more so than any other group. The importance of application in practice varied greatly between
groups, but its salience was either similar to subject content, or lower. The combined soft skills,
that encompassed workplace related skills, teamwork, understanding people and affect for the
subject, shows an increasing trend as marks increased, with nearly 60% of the top-performing
students describing one of those skills as the greatest value gained from the board game.

Comparing the findings from the quantitative and qualitative questions, confirmed the social
and subject content constructs in the groups. While the lower performing students found all
aspects of the board game valuable in the quantitative items, they singled out understanding
content as the most beneficial to them in the qualitative feedback. Conversely, the highest
performing students did not find the content related facets (understanding) particularly
valuable, signifying a better pre-knowledge of the subject. The social and soft-skills aspects of
the board game that was unique to the delivery mode, overall contribution to the whole class,
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and this became more pronounced the higher the students’ previous marks were, strongly
evident in qualitative and also suggested in the quantitative question about learning to know
their peer students. Notably, group and team-related activities were seldom rated as the most
beneficial aspect of the game.

Audit simulation - findings by knowledge levels

Simulation —responses to scaled questions grouped by five themes, compared by academic
performance

After the online audit simulation, students completed the questionnaire containing thirteen
questions that directly related to the online simulation. The questions were grouped into five
themes and the average rating for each calculated (maximum rating being 5), broken out into
the same performance categories used for analysis of the board game data. The subject
knowledge theme had a high average rating that increased among the lower performing
students. Figure 5 shows that most elements of the simulation were perceived more positively
by lower-performing students than particularly the highest performing ones, particularly affect
(enjoyment of the simulation) and subject understanding, increasing with lower grades. The
lower performers were also more positive about Sim, a multifaceted theme unique to the online
delivery mode (online feedback, clear presentations, appropriate media and learning more than
in traditional classes). Contributing to the Sim theme, students rated the use of media as highly
appropriate. Praxis (learning about the audit process, insight into real life audit, putting
classroom theory into practice) was overall the most beneficial contribution of the simulation,
as was the intended objective of the simulation. Soft skills referred to professional skills,
discussions with the group, decision making and open discussion, and were well and uniformly
represented. The praxis and soft skills themes represent transfer of learning, that could have
been affected by perceived fidelity of the simulation and resulting motivation (Alessi & Trollip,
2001; Huang et al., 2013).
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70% and above
e —
|
60-69% - |
I
e ]
50-59%
e ———
]
under 50%
..
2,5 2,7 2,9 3,1 3,3 3,5 3,7 3,9 41 4,3
under 50% 50-59% 60-69% 70% and above
M subject 3,8 3,8 3,7 3,6
sim 3,73 3,72 3,68 3,50
praxis 4,04 4,00 4,02 3,86
m soft skill 3,83 3,85 3,81 3,56
H affect 3,55 3,11 3 3,01

H subject sim praxis M soft skill M affect
Figure 5. Themes grouped from scaled items on simulation in performance layers

Comparing themes across simulations

The board game in a face-to-face setting was above all successful in allowing students to know
each other and developing soft skills and teamwork, particularly among the top-performers.
Transfer of knowledge to be used in a real practice was second for all students, with better
understanding of the subject important for lower performing students. In the web-based
simulation the subject knowledge component was generally only third in importance. The
transfer of knowledge to workplace practice was the top affordance of the simulation for all
students, falling in line with research by Carenys et al. (2017) finding that online simulations
are more effective than games in transferring skills to the professional world. This is not
surprising, considering the higher fidelity perceived in the online environment, that could
increase motivation to participate and increase learning during the simulation, that could lead
to higher transfer of learning (Alessi & Trollip, 2001). The affect increased in lower performance
groups in both the board game and the online simulation, and was more prominent in the
online simulation (Figure 5) than in the board game (Figure 4). Affect could have had a positive
effect on motivation and hence transfer of knowledge, making this an important component of
an online simulation, as suggested in Figure 1.

Conclusions

In a holistic picture of two simulations in the same field, some tentative generalisations can be
made. For students on the lower performing layer of a class, it seems that both the board game
simulation as the online simulation was valuable in understanding the subject better, more so
than for students who were performing well. The higher performing students gained valuable
acquaintance with peer students in the board game, a unique affordance of the face-to-face

148 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



A Tale of Two Simulations in Higher Education: Exploring the Benefits of a Board Game and an Online
Simulation
Lynette Nagel et al.

mode of interaction. The lower performing students enjoyed the online simulation more than
the high-performers, and evaluated the web-components more positively than the higher
performers. The third year students as a group found the most value in the theory-praxis aspect
and learning about the professional process. The praxis in the board game was not perceived as
vividly, having a lower fidelity, but was more enjoyable. Transferring learning to the workplace,
was achieved equally well for lower performing, novice as expert, high performing students,
signifying that the simulation’s fidelity was pitched at an appropriate level.

Incorporating simulations have benefits for educators. “The majority of students, irrespective
of ICT adoption profiles, their gender or population groups agreed that the learning value of an
online simulation was more beneficial than traditional teaching methods” (Beukes, Kirstein,
Kunz, & Nagel, 2017). Both simulations, one containing game elements, and an online
simulation of practice, successfully achieved their respective aims regarding the subject and
theory-praxis bridge, while also achieving extra-curricular outcomes emanating from their
delivery mode (contact or online), and were suitable for the respective academic stage of the
students. Both simulations particularly supported the lower-performing students with
understanding subject concepts and motivation.
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Summary

Virtual laboratories are the new online educational trend for communicating to students
practical skills of science. In this paper we report on a comparison of techniques for
familiarizing distance learning students with a 3D virtual biology laboratory, in order to prepare
them for their microscopy experiment in their physical wet lab. Initial training for these
students was provided at a distance, via Skype. Their progress was assessed through Pre and
Post-tests and compared to those of students who opted to only prepare for their wet lab using
the conventional face-to-face educational method, which was provided for all students. Our
results provide preliminary answers to questions such as whether the incorporation of a virtual
lab in the educational process will improve the quality of distance learning education and
whether a virtual lab can be a valuable educational supplement to students enrolled in
laboratory courses on Biology.

Introduction

Laboratory skills have always been a key pillar of Natural Science Education and, almost by
definition, are acquired through experience (Waldrop, 2013). A traditional way for obtaining
them is to practice in a physical lab by following the trial-and-error method. Unfortunately,
nowadays, such a method has become time consuming and prohibitively expensive as the
trainees have to interact with sensitive and expensive laboratorial equipment (Zafeiropoulos,
Kalles, Sgourou & Kameas, 2014; de Jong, Linn & Zacharia, 2013; Weller 2004). On the other
hand, practicing new skills only once, and after a brief face-to face tutorial, as is usually the case
in the conventional lab instruction method, can lead to low retention time of the acquired
competencies and also to serious safety issues. Having in mind that the most important factor
for success in lab exercises is preparation, finding a technologically modern and convenient way
for preparing students for their experiments in physical labs could be probably a robust solution
for breaking the practical barriers of cost, safety and time in educational institutes (Bonde et al.,
2014). Simulation based learning environments have great potentials for improving students’
knowledge on scientific subjects (Makransky, Thisgaard & Gadegaard, 2016; Brinson, 2015).
Several studies have shown that in physical labs unprepared students are preoccupied with
technical and manipulative details and direct their cognitive resources towards irrelevant
activities (Chandler & Sweller, 1991). As a result, they do not get the best possible learning
outcome from their experimental exercises (Hofstein & Lunetta, 2003). On the contrary, by
performing virtual experiments in privacy, without time and space restrictions or
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preoccupations with safety issues, students gain the required experience and basic information
for a successful performance in subsequent physical laboratory experiments (Hoffler & Leutner,
2007).

In distance learning education, students who enrol in Biology laboratorial courses can still
experience the undisputable benefits of the physical lab, but less often. In this case, their
preparation, in the sense of being familiarized with essential concepts and practical issues, prior
to the physical lab, would be ideal. Hellenic Open University (HOU), an institution that is
mastering the distance learning education seeks new ways to communicate laboratorial skills to
its distance learning students. Based on the idea that learning is an active, interpretive, iterative
process (Tobin, 1990), an interdisciplinary scientific team in HOU has recently developed a 3D
game-like virtual Biology laboratory, called OnLabs. OnLabs provides a realistic 3D laboratory
environment which simulates biology experiments, like light microscopy, and allows students
to learn by interacting with virtual lab instruments and equipment (Zafeiropoulos & Kalles,
2016).

In this paper, we are investigating the possibility of redesigning the curriculum of a Natural
Sciences module by incorporating OnLabs related activities in the educational scenarios. To
that end, we evaluated and compared the learning progress of three groups of students enrolled
in an undergraduate program of Natural Sciences in the HOU. The students in these three
groups have chosen to either participate in a Skype session, where OnLabs is used as an
educational preparation tool for their microscopy exercise, or to stick to a conventional
preparation.

Method

The sample comprised an entire class of 43 third year undergraduate distance learning students
enrolled in the first cycle of a Biology laboratorial course, during the summer 2017 semester, in
HOU. The 43 students were randomly divided into three groups in order for each group to
conduct the microscopy experiment separately, in prescheduled dates.
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No Steps on Teaching Procedures

1 The biology text book is sent to all students via mail

2 PowerPoint slides are uploaded in the university platform giving additional information on
microscopy

3 | The 3D virtual lab OnLabs is uploaded in the university platform

4 Three weeks prior to the physical lab, the skype-tutor sends to all students an e-mail
invitation for participation in a Skype session

5 Students who are interested in the skype session, declare participation to the skype-tutor
via e-mail

6 The skype-tutor sends to the participants a formal invitation for the skype session via the
communication platform Skype for Business. The session is scheduled to take place 1-2
days prior to the physical lab

7 | A week prior to the skype session, the skype-tutor sends an e-mail to the participants
explaining in details the steps to be followed for connection to Skype for Business

8 A week prior to the skype session, the Skype-tutor sends an e-mail to the participants
explaining in details the steps to be followed to download OnLabs on their PC or Laptop

9 The Skype-tutor urges the participants, via e-mail, to test their networks and check their
connection to Skype for Business platform

10 | The participants attend one hour Skype session. In this session the skype-tutor uses
PowerPoint slides to present the principles of microscopy and the parts of a photonic
microscope. Finally, she performs a complete microscopy procedure using OnLabs

11 | The participants are disconnected and they perform, on their own, a complete
microscopy procedure using the Instruction Mode of OnLabs

12 | The participants fill in a questionnaire to evaluate their skype experience and also
OnLabs. They send the questionnaire back to the skype-tutor

13 | All students appear to the biology physical lab on the scheduled date

14 | All students were given a written test, the Pre-Test, to determine their baseline
Knowledge of microscopy

15 | All students attend a half an hour face-to-face tutorial on principles of microscopy

16 | The lab tutor performs once, a demonstration of a complete microscopy procedure with a
photonic microscope

17 | All students were given a second written test, the Post-Test, to reassess their knowledge
of microscopy. The questions in Post-Test are exactly the same as the ones in Pre-Test

18 | All students fill in a questionnaire to evaluate the face-to face tutorial

19 | All students use their own photonic microscope to practice on microscopy for half an hour

20 | All students fill in a work sheet to evaluate their gained experimental skills

Figure 1. Steps followed in traditional microscopy teaching method (1,2,3,4,13,15,16 and19) and
steps followed in our enriched, with OnLabs, educational scenario (all steps from 1 to 20). Steps
14,17,18 and 20 are the assessment steps followed by every student

Three weeks before the students’ appearance in the physical lab, an e-mail invitation for survey
participation was sent to all of them, via the university platform, fully explaining the project and
also its research aims. Briefly, with this, invitation students were asked to choose between the
traditional teaching method, which includes a face-to-face tutorial and a live demonstration of
a microscopy procedure, and the innovating method that includes in addition, the use of a
virtual lab, of OnLabs. From the first group 7 out of 16 students were interested in using OnLabs
as an extra educational tool for their preparation in microscopy, from the second group 9 out

of 13 students and finally from the third group 6 out of 14 students.
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In Figure 1 we present both the steps of the traditional microscopy teaching method and the
steps of the proposed educational scenario that includes using OnLabs. As Figure 1 notifies, all
students followed the conventional educational method (steps 1,2,3,4,13,15,16 and 19), and the
assessment procedure, (steps 14,17,18 and 20). Only those who responded to the survey
invitation followed, in addition, steps 5,6,7,8,9,10,11 and 12. The OnLabs experience is
incorporated in the new scenario, through a Skype session (step 10). The Skype environment is
presented in Figure 2.

Figure 2. Screenshot from the Skype session on microscopy, using the simulation environment of
OnLabs

The objective of this study is to assess whether learning simulation could increase students’
understanding of microscopy. For this assessment we took into consideration the students’
grades in Pre and Post Tests (steps No 14 and 19 in Figure 1). At this point it is essential to
mention that there is a fluctuation in test difficulty. Both Pre and Post-Tests given to the first
group are of low difficulty, those given to the second group are of medium difficulty whereas
those administered to the third group are of high difficulty. Although a microscopy expert can
easily evaluate the difficulty level of a relevant test, for the estimation of the difficulty of the
questions in Post and Pre Tests, we used the probabilistic approach of Item Response Theory
(IRT) named Rasch Model (Rasch, 1960). The Rasch model uses the following probability
function to estimate the probability of a student to get the question Xj correct:

1
P(X;|0,8;) = 15 o=@
where the parameter f3j is the difficulty of a question in a test and 0 is the ability of a student to
answer correctly to a question of difficulty §j. In order to use the dichotomous Rasch model we
represented each question of a test as a binary variable, so that a value of 0 indicates a wrong
answer and a value of 1 indicates a correct answer. For a group of y students to who we
administered a test of z questions, we created a vector of z binary variables to represent the
responses given by each student. A data file in a CSV format was created containing y vectors,
each of size z. For our data analysis we used R, an open source statistical analysis language
(Kabacoff, 2011) and more specifically, the TAM package (Robitzsch, Kiefer, & Wu, 2017).
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Results

The difficulty parameter Pj of the IRT approach takes value in the (-eo,+c0) range, as shown in
Figure 3, with 0 indicating Medium Difficulty.

&l S
< rd

-0 0 +00

Low Difficulty High Difficulty

Figure 3. The Difficulty Scale

Table 1 presents the means and the standard deviations of the difficulty of the questions in each
test. With the Rasch model the difficulty of each question was estimated based on the students’
answers. Table 1 provides evidence that the tests are designed in augmented difficulty from 1%
to the 3 group of students. Students’ ability was also assessed but it is not shown in this study
(Paxinou, Sgourou, Panagiotakopoulos & Verykios, 2017).

Table 1: The average of the difficulty of the questions in Pre and Post-Tests in all three groups
of students

Average of difficulty of questions
15 Group 2" Group 3" Group
Pre-Test -1.807+1,277 -2.026+1,256 0.035 £ 1,041
Post-Test -3.064+ 1,233 -2.608+ 1,440 -0.822+ 1,309

According to Table 1 all Post-Tests seem to be less difticult compared to their corresponding
Pre-Tests, something that was expected, as Post-Tests were administered right away after the
face-to-face tutorial. We used the Classical Test Theory (CTT), also known as the true score
theory (Gulliksen, 1950) to assess students’ learning outcomes. The average of the scores in each
test, and in each group, is demonstrated in Figure 4.

WITH 9,2140,37 WITH 8,85 £1,20 WITH 7,001,47
ONLABS ONLABS ONLABS
WITHOUT | 953 4 0,18 WITHOUT | g 69 + 0,90 WITHOUT | 6,55 +1,14
ONLABS ONLABS ONLABS
POST-TEST POST-TEST POST-TEST
LOW DIFFICULTY MEDIUM DIFFICULTY HIGH DIFFICULTY
PRE-TEST PRE-TEST PRE-TEST
A\ 4 A\ 4 A\ 4
WITH 8,45 + 0,95 WITH 8,28+1,43 WITH 574+1,24
ONLABS ONLABS ONLABS
WITHOUT | 758+ 0,88 WITHOUT | 7 74 + 1,02 WITHOUT | 430+1,79
ONLABS ONLABS ONLABS
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Figure 4. Averages and standard deviations of students’ score out of ten, in Pre and Post Tests of
low medium and high difficulty, with or without the Skype session with OnLabs

Depending on Figure 4, our first general observation is that the With-OnLabs students had
better scores on their Pre-Tests, in all three groups, regardless of the test difficulty. This remark
indicates that the With-OnLabs students were better prepared on microscopy. After the face-
to-face tutorial the scores in Post-Tests are almost equal for all students in the 1st and 2nd
group. This highlights that the knowledge given by the lab-tutor, filled successfully the
knowledge gaps for the Without-OnLabs students when their tests were of low or medium
difficulty. In the 3rd group, where both Pre and Post-Tests are the most difficult, the With-
OnLabs students were not only better prepared with the Skype session, but had also higher
scores in their Post-Tests.

In step No 12, (see Figure 1), the With-OnLabs students expressed their opinion on satisfaction,
interest, confidence, understanding and cognitive load items using a 5-point Likert scale
(1 = Strongly Disagree, 5 = Strongly Agree) in a questionnaire with names, based mostly on the
ARCS-model (Keller, 1983). The responses were analysed with the statistical analysis language
R and the overall conclusion drawn is that the digital learning material provides an efficient,
interesting and innovative learning situation, something that is visualized in Figure 5. As it is
presented in Figure 5(a) all the With-OnLabs students, except one, believe that a Skype session
could be part of their learning procedure. Furthermore, Figure 5(b) presents that the majority
of the With-OnLabs denotes that a Skype session should precede every exercise in the physical
lab.

The Skype session could be part of the student's learning procedure

100 50 0 50 100
Percentage

Response | stonglyDisagree  Disagree  Neutral | Agree Il Strongly Agree

OnLabs could be an Ideal preparation tool for all my lab exercises

100 50 0 50 100
Percentage

Response [ StonglyDisagree  Disagree  Neutral || Agree [Jif Sirangly Agree
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Figure 5. With-OnLabs students’ opinion in the following statements: (a) The Skype session could
be part of the student’s learning procedure; (b) OnLabs could be an ideal preparation tool for all my
lab exercises

Conclusions

In the current study, two educational methods, applied on distance learning students for their
preparation on microscopy laboratorial experiment, are evaluated and compared; the
conventional face-to-face lab tutorial method and our proposed educational scenario enriched
with a Skype session and a 3D virtual biology laboratory, called OnLabs. Our evaluation is based
on the assessment of students’ learning outcomes on Pre and Post-Tests. The Pre-Tests scores
proved that OnLabs experience gave higher baseline knowledge to those students who were
involved, in all groups. The Post-Tests scores showed that the face-to-face tutorial improved
and equated students’ understanding of concepts concerning microscopy in the 1% and 2
group whereas in the 3 group, where the difficulty of the tests was the highest, the With-
OnLabs students have better grades than the Without-OnLabs students. Future research should
replicate the results of this study with a larger student population, in a wider selection of
educational institutes and in different modules, (such further studies have been already
scheduled or are in a negotiation phase). We also plan to assess the retention time of the gained
knowledge in the two different educational methods, to address aspects of longer-term
educational design.
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Abstract

This study is an exploratory case that follows one course offering in an attempt to trace the way
the space either constrains or enhances communication and participation in an open, online
course offered using a variety of social networking tools. As social technologies are designed
with an architecture of participation how the learners use the spaces afforded to them, to both
communicate with each other and engage with the learning content were examined. Content
and structural analysis were conducted of blog posts and comments using a modified coding
scheme based on the Community of Inquiry (Col) model to look for patterns of participation
and cultural production.

Introduction

Formal online learning often takes place is highly structured learning management systems
(LMS) or virtual learning environments (VLEs) that are designed to manage, in one space, all
of the materials and resources learners need to participate in a course. The use and integration
social or Web 2.0 technologies such as wikis, blogs, and social media, into educational practice
has been increasing as instructors try to design more open, participatory environments. What
defines these tools is their ability to make the digital practices accessible and participatory, and
their focus on creating social connections between users, in what O’Reilly (2004, as cited in
Hemmi, Bayne, & Land, 2009) terms an “architecture of participation”. The ability for learners
to create, remix, interact and participate in digital cultures is attractive to educators who follow
contemporary socio-cultural pedagogies (Bayne, 2010). As these social technologies are co-
opted into educational practice, they redefine the spaces where learning takes place, and new
cultural, pedagogical and social practices will emerge or need to be developed to inhabit them.

Goodfellow (2008) adopts Gunawardena et al.’s (2003) definition of culture to be, “A system of
knowledge, beliefs, behaviours and customs shared by members of an interacting group, to
which members can refer, and that serve as the basis for further interaction” (p.556). Using this
interpretation Goodfellow and Hewling (2005) argue that virtual learning environments can be
seen as places where social and cultural production processes occur in their own right,
encompassing not only the visible interactions and negotiations of communication, but also a
range of activities that also include invisible factors mediated by background technologies,
institutional policies and practices and wider discourses on online learning. Hewling (2009) also
emphasizes that technology, due to its unpredictability and interactive relationship with the
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different elements of the learning environment, is an important cultural player and should be a
factor that is considered in examining these systems.

If the learning spaces created using social technologies are impacting on the learning culture,
through ways that can redefine pedagogical practices, social interactions and institutional
norms, how do we start to explore them? Particularly as we co-opt social technologies into our
online teaching practice to open up boundaries, do they support an architecture of participation
and how do learners use these spaces, to both communicate with each other and engage with
the learning content?

This project used methods to look at both historical traces of activity (visible messages) and the
“physical” course structure (technology/content) to consider the following research questions:

e  What effect does the learning space have on the learning interactions in an online
course?

e In what ways does technology act as a barrier or enabler for learner’s
interaction/communication?

e How does learning in an open space shape the communication practices and
participation in the course activities?

Examining Learning Spaces

When we examine our processes and practices in networked learning, the conception of the
learning space itself is often overlooked. As Chism (2006) points out, as educators “we often fail
to notice the ways in which space constrains or enhances what we intend to accomplish” (p.
2.3). Most research that implicates space has focused on traditional F2F classrooms, and little
attention has yet been paid to the structure of the learning spaces in virtual or online
environments. Bayne (2008) points out that current studies have generally been focused on
instrumental functionality and affordances, rather than an exploration of how the VLE can
define the information and pedagogic practice. In these virtual spaces how do we begin to
explore both the text-based, visible practices and the more invisible patterns of social
interactions that occur?

The traditional LMS or VLE adopted by higher-education institutions, either corporate
(Blackboard, Desire2Learn) or open-source (Moodle), are often characterized as being
inflexible, “walled-in”, and closed (Godwin-Jones, 2012). They are usually password protected,
boundaried to other web applications and people, rigid in their structure and navigation. As
Godwin-Jones (2012) points out they offer uniformity and stability, preferred by IT support
structures and institutions, but offer little in the way of technological literacy for students in an
increasingly digital world. In her visual analysis of one LMS, Bayne (2008) concludes that the
characteristics of stability, hierarchy, continuity and conservatism, leaves little room for
teachers or learners to construct creative pedagogies that interact with current digital
technologies. On the other hand, social technologies are characterized as being open,
distributed, collaborative, networked and user-defined (Hemmi et al., 2009) and as Potter and
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Banaji (2012) point out there is a “raft of enthusiasts” exploring their uses in new participatory
cultures and literacies.

One type of social technology that has been widely adopted in educational practice is the blog.
As Jones and Alony (2008) point out, they are often a type of personal online journal that links
to other blogs and topics, often other bloggers, and these interconnections create what is known
as the blogosphere. Blogs have a capacity to allow for both self-expression and social
connectivity, and past research has shown that introducing blogs can support self-directed
learning (Roberston, 2011), facilitate discussion (Ellison & Wu, 2008), reflection and emotional
expression (Deng & Yuen, 2011) and support feelings of community and belonging (Top, 2012).
Other studies though, such as O’Donnell (2006), highlights gaps identified by educators
between expected versus actual outcomes of blogs and identify drawbacks such as poor
facilitation of discussion, technological barriers, assigned blog writing being “forced” and too
high a focus on the personal (p.10). Deng and Yuen (2011) found that blogs are mainly a tool
for personal broadcasting, and though they were valued for their social facility, they only
supported a limited degree of social interactivity and potential for extensive and dynamic
dialogue.

Hemmi et al. (2009) reported that social technologies when co-opted and repurposed for formal
teaching provided means for collaborative modes of inquiry, group self-regulation, and self-
explanation but that they perhaps sit uncomfortably, are “strange and troublesome”, within
traditional higher education practices. Saadatmand and Kumpulainen (2012) found similar
results as learners in Open Networked Learning Environments reported that though the
introduction of many tools and choices in activities was motivating and engaging, it was also
disruptive and time consuming and required a high level of technological competency. As Ross
and Collier (2016) point out there is still an uncertainty and messiness that we face in using
these emerging technologies, a sense of “not-yetness”, and there is a need to explore these spaces
from a learning context, examining learner perceptions of their use and how we as educators
can more effectively incorporate them into our practice.

Methods
Study Context

The case examines an open, online course in a post-graduate certificate in online teaching and
learning. The courses in this programme are directed to both K-12 teachers and post-secondary
teachers interested in bring learning technologies into their classroom practice or offering
courses in an online or blended environment.

The course design draws on social-constructivist philosophy, where learners are critical,
collaborative, and creative participants in the social construction of knowledge. One of the goals
of the certificate is to provide educators with the technical and pedagogical expertise to use
educational technologies, so learners are encouraged to explore social technologies so they can
critically assess and reflect on their use for their own practice. As a traditional commercial
Learning Management System (or VLE) might impede the integration of personal content and
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Web 2.0 tools, an open-source system (WordPress MU) that could be adapted to provide a more
flexible learning space was adopted.

The course blog site consists of the course content, space for instructor posts, and links to
student blogs. Each week’s activities consist of student blog posts on their personal blog sites,
and include responses to questions/readings, collaborative small group projects and reports,
creation of media or other teaching materials, reflective writing or other. Assignments and a
final project are also posted to the blog, and students are encouraged to explore and use a variety
of different social technologies in their exploration of the course topics. In this offering, seven
participants enrolled in this course, but as a few of the students in this course were enrolled in
multiple courses, there was evidence of cross-cohort communication between the courses.

Methodologies

A case study approach was chosen as cases have been shown to “investigate and report the
complex dynamic, and unfolding interactions of events, human relationships and other factors
in a unique instance” (Cohen, Manion, & Morrison, 2007; p.253). To explore both the visible
and invisible processes at work in virtual environments, this project used a modified virtual
ethnographical approach (Hine, 2005). Open and accessible historical web-based content were
explored using, a modified form of web-sphere analysis (Schneider & Foot, 2005) combining
both content analysis and elements of structural analysis of the linked course website.

A Community of Inquiry (Col) scheme adapted by Heckman and Annabi (2006) was adopted
to explore cognitive and social practices and interaction evidence, but as limitations were
encountered after initial analysis, was expanded to include issues around technology and
elements of discourse responsiveness called “communication and common ground” from Xin
and Feenburg’s (2006) framework for “engaged collaborative discourse”. As the intent of this
paper is to trace the elements and development of practices and determine how the learning
space may have been a factor influencing the development of communication norms, the coding
that emerged borrowed elements from different frameworks.

Data Collection and Analysis

A total of 91 student posts, and 11 instructor posts were added to the course space over the
term. As activity over time was an important consideration, posts, associated comments and
media from weeks 1, 3,7 and 11, which provides evidence over the duration of the whole course,
were collected and then coded using a combination of the predetermined categories and
emerging themes. A total of 38 blog posts and their associated media (video/audio), and 61
comments were coded using Atlas Ti. All student content was anonymized.

The course space was examined to look for linkages and patterns in course communications,
and to determine what design factors might impact on the ways that course participants
communicate. The space was explored intuitively, and though structural/feature analysis
methods identified by Schneider and Foot (2005) such as number of pages, hierarchical
ordering, and linking were examined, other structural elements such as flexibility (integration
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of content/media, visual design), physical elements (posts/comments length, location,
connections), and spatial relationships (communication, site elements and configuration) were
explored for effect on communication and interaction patterns.

Ke and Hoadly (2009) point out that one of the limitations of researching online communities
is that the data collected are limited to the online activities. In this case, the interactions of
learners outside the course space (in other social tools such as synchronous chats and social
bookmarking sites), and those with the course instructor, are missing. Further data, such as
interviews with instructors and students would provide more insight into their perceptions of
identity, reflections on the influence of the learning space (open/closed, formal/informal) on
cultural processes and perceived benefits/drawbacks of using social technologies in formal
educational settings. The cohort size of seven, as well as the course content’s proximity to the
subject being studied, also limits the studies ability to be generalized, but it does provide novel
insight into the methods used to explore social technologies as course delivery platforms.

Findings and Data Analysis
Structural Analysis

The structural analysis highlighted some of the difficulties students would encounter when
trying to interact with both the content and with each other on the course blog.

e Tointeract with activities or each other students need to visit multiple spaces (the course
blog, their own blog, and other students’ blogs, other tools/spaces see (Figures 1). Based
on student feedback many found this disorienting and confusing.

e The current course configuration is not optimized for displaying images and other
embedded content, providing flexible organization of posts (other than chronologically)
or providing structured space for extended discussions. Many non-textual items did not
fit within the space and were difficult to engage with in a meaningful way.

e DPosts are privileged over comments, unlike in threaded discussions where users can add
new topics, in a blog the post takes up a central space, and comments are relegated to
the bottom and are often hidden. Potter and Banaji (2012) characterize blogs as
performative spaces where students are productively engaged with words, images,
sounds and making connections. It characterizes the blog space as an individual rather
than collective space. Of note is that the average post was 350 words, and comments 100
words.

e The disconnected and disparate spaces create a pattern of discourse that is one-to-many
that not only focuses on the individual and not collaborative processes, but may also
allow for conversation threads to be lost and abandoned.
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Figure 1. Participation Pattern for Blogs

Content Analysis

In the first week student communication focused mostly on social processes and particularly
on establishing identity (see Table 1), which MacFadyen (2009) and Hewling (2006) identify as
integral to the establishment of learning culture. Of the 74 entries recorded in the first week,
over 40 were concerned with establishing identity, either through self-disclosure, sharing of
educational or professional experiences, providing salutations or setting the climate for the
course. All posts contained a photo, personal or of family, and many presented details of life
outside the educational experience. There was evidence of customization of personal student
blog spaces, with different themes, organization, tagging, and links to other sites.

Table 1: Participation patterns by week
Week Blog Posts Comments
Total  Social Cognitive  Teaching Total Social Cognitive ~ Teaching Technology
Processes  Processes Processes  Processes
1 14 8 7 2(1,1) 60 56 8 17(7,10) 14
3 902 1 7 2(1,1) 17 (1 15 6 7 (3,4)
outside
expert)
7 6 0 6 1 13 12 11 4(2,2) 1
(instructor)
11 3 0 3 1 2 2 2 0

* Collaborative Posts

For some learners’” technology use was also a way to establish emerging online identities, for
example using the tool Xtranormal to add gestures, movement, and humour into their online
introductions, moving away from text to a more embodied sense of self. Those learners newer
to technology, responded with admiration and support, and these early adopters developed an
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early cultural practice of “bringing technology in” to the course. In week one, 20
posts/comments were concerned with technology, either about introducing new tools,
discussions about the best uses of tools to help in teaching, as well as self-organization and
study, and a majority of the learners participated in these discussions, including some from
other courses in the program. In the first week an active community is emerging, sharing
experiences, particularly educational and professional.

By week three new patterns emerge, as students spend more time engaged with the cognitive
processes and less with social processes. 7 of 9 posts are related to cognitive processes, with these
focused on course content and activities, which is to be expected. The learners use the
comments for social check-ins (rather than making a post) and so combine the social processes
of complimenting, referring, and encouragement, as they also engage with the intellectual
content in the post. In this stage and beyond, patterns outlined in Xin and Feenburg’s (2006)
“engaged collaborative discourse” might be expected, as learners move to deeply examine the
course concepts. At this point however, the emerging learning culture shifts somewhat, and the
structures imposed by technology perhaps start to impact on practices.

By week three there is evidence of strong cognitive engagement within the blog posts. Of the
three main categories of cognitive presence identified in the Col model, the posts represent a
high level of intellectual engagement, as all were coded as either analysis or integration. The
posts consistently use traditional formal academic writing, which includes evidence of
consideration of course concepts, reflection on professional practice, and integration of
resources and academic references. At the same time, the responses to these posts are mostly
exploratory (rote factual responses and information exchange) which are at a lower engagement
level. At this stage of the course, you might expect that the discourse would proceed according
to Xin and Feenburg’s (2006) process of intellectual engagement and communication, which
has three stages: topic initiation, multi-logue, and common-logue. In the initiation phase a topic
is introduced and participants respond with their perspectives, thoughts and ideas. In the multi-
logue the discussion moves beyond clarification or sharing approaches, to convergences of
opinion, with participants agreeing and disagreeing, clarifying or elaborating, reflecting,
justifying or putting forth solutions. In the common-logue the group should work to a
consensus or decision through synthesis and integration. In this case, the posts act as topic
initiation, and though most comments start to move into the multi-logue stage (they offer
points of agreement, elaboration, reflection and justification), there is often no follow-up or
further engagement beyond this. Of the 20 comments coded for prompting which was used to
identify comments that would function as a way of “furthering the conversation”, less than half
received an answer. So though there is a high level of intellectual engagement with the course
topics, these are mostly at the individual, rather than the community level, and collaborative
engagement within the course environment decreases.

In week eleven there are only two posts, which is a dramatically decreased level of engagement.
This could be attributed to many factors (fatigue, as this week follows the submission of a major
assessment, lack of engagement with the course topics, or other), but lack of engaged
collaborative discourse might be one. In the final week, all students contributed a final reflection
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and post, and most expressed enthusiasm for the overall learning experience, as well as support
for each other’s contributions, so a return to the cultural practices established earlier in the
course (support, encouragement, engagement) is in evidence.

The student questionnaire feedback supports the findings above. Though overall, the students
rated the course structure and learning activity design positively, many indicated that it was
very time-consuming to visit every student blog, there was not enough collaboration, and
suggested a need for a central space for discussion. They also commented that inconsistent
participation from other learners made it difficult to participate in some of the collaborative
activities. As one student claimed “there is still a need for tools for activities for collaboration
and presentations — we had many disjointed things happening in many places and most tools
had weaknesses.”

Discussion and Reflection

Though social technologies are embraced by educators for their ability encourage participatory,
collaborative and creative pedagogies, they can also provide barriers to the very processes and
practices we want students to embrace. In this study, the learning space shaped the participation
patterns in such a way, that individual engagement with course content and activities was
favoured over collaborative engagement with fellow learners. The blog postings all showed a
high level of cognitive engagement with the course concepts, and often followed a more formal
academic writing format. As Hemmi et al. (2009) point out “the use of new digital media does
not necessarily, it seems, determine new ways of writing or being within academic programmes”
(p-27), particularly when they are embedded within the formal structures of the institution
which requires formal assessment and evaluation of student work.

In this case it was evident early in the course learners were willing to participate and share in
developing a learning culture that was supportive, engaged, and open, but in the end the
demands of formal academic writing, the perfomative elements of the post, and the barriers
imposed by the virtual space may have hampered their ability to sustain active levels and
patterns of participation and engaged discourse. This seems to contradict the notion that social
technologies support an “architecture of participation”, and in co-opting social technologies for
use in formal learning, there is a risk of recreating the rigid structures and hierarchies of the
boundaried and “walled-in” spaces of more traditional LMSs. If the LMS/VLE is the “nexus of
social and cultural” processes then educators need to pay close attention to not only what is
happening, but how the space can constrain or enhance what can be accomplished. To develop
innovative pedagogies that embrace the capabilities of social technologies, further research will
need to focus on the interrelations between what Hewling (2009) terms “all the players” in the
online space - technological, social, and cultural - to establish an ideal configuration.
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Nicole Bittel, Victoria Mirata, FFHS, Switzerland

Introduction

Group learning via a 2D platform (e.g. Moodle or similar) has long been part of daily learning
practice. Unfortunately, this solution leads to fext-based or rather text-heavy interactions: you
need to be able to write well and better still, enjoy interacting by writing and not every student
does. Moreover, text-based interactions are good for inquiry tasks, but they are ineffective and
inefficient for problem-solving tasks. In fact, experience has shown that the interaction required
for collaboration is lacking or inefficient, especially in cases where the main task, like in projects,
consists of collaborative problem solving. Therefore, it is not surprising that students use 2D
platforms solely as a storage space for documents, quite never for collaboration. There is a lack
of online team interaction (Bettoni, 2003) and the question is why. We think that flat platforms
do not meet the requirements of rich collaborative interactions online. So, which are these
requirements and how can we better support online group learning to fulfil them? For
answering these questions, we propose 3 steps: first, clarifying what we mean by collaboration
(and its relationship with knowledge), secondly developing a deeper view of the role of space in
the process of knowing and thirdly a better understanding of the true potential of 3D platforms.

Related Work

Ten years ago, it was unclear which enhancements were needed to make a 3D collaborative
virtual environment a good platform for serious online collaboration (Bainbridge, 2007).
Surprisingly, this is still the case today. 3D virtual spaces are still in their early phase of
development and little research exists about their use in learning and working (Vartiainen,
2015; p.142). By examining the methodological and theoretical choices of empirical studies on
3D virtual environments (3D VE) and focusing on social and group phenomena (Sivunen &
Hakonen, 2011), the authors were able to identify four major trends. First, attempts to
demonstrate the applicability of real-life, social behaviour norms in 3D VEs. Second, a lack of
work group studies using 3D VEs. Third, the micro-level treatment of social phenomena and
groups at the expense of broader phenomena like leadership. And fourth, a lack of covering
theory relating to group processes in 3D VEs. In fact, most research performed on 3D VEs has
been game-based and few empirical studies have been published on their professional usage
(Bosch-Sijtsema & Sivunen, 2013). Despite this lack of research, 3D VEs provide several very
interesting opportunities for learning and working groups (Bosch-Sijtsema & Sivunen, 2013).
For this reason, it would be interesting to continue a strand of research that was started about
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ten years ago during the Second Life hype but was abandoned after the decline of Second Life
(Schmeil & Eppler, 2008; Eppler & Schmeil, 2010). It developed a systematic description and
classification of collaboration patterns (group interaction scripts) in 3D collaborative
environments. By providing reusable patterns that leverage the ample possibilities only 3D
virtual environments offer, this research sought to help facilitate and enhance team
collaboration and collaborative learning.

Collaboration is Based on Shared Knowledge

As a starting point for clarifying the term collaboration, we suggest distinguishing it from the
term cooperation. Practitioners often use the two terms synonymously but experience shows
that they are not synonyms. Sometimes definitions explain the difference through the degree of
alignment in working together (“Collaboration is very similar to, but more closely aligned than,
cooperation”, Wikipedia). But this also does not bring more clarity; it just introduces the new
question of what closely aligned means. Cooperation can be defined by considering that working
together is accomplished by a division of labour among participants in which the task is split
into pieces and each person is responsible for one piece (see Roschelle & Teasley, 1995; p.70).
The main success factors of cooperation then are subject matter competence of the individuals
involved to ensure that they deliver a high level of quality. Collaboration is different: the task
remains as a single unit; each participant works on it and is responsible for it as a whole. He or
she cannot pull out because then the task as a whole will be jeopardised. Moreover, during
collaboration, individuals are “mutually engaged in a conscious, continuous effort to construct
and maintain an underlying shared knowledge structure as a basis for accomplishing their task.”
(Bettoni etal., 2016; p.159; based on Roschelle & Teasley, 1995). The task is always
accomplished by all participants; and more importantly: since they work on it as a single task
unit, also knowledge should be a unit: precisely that knowledge unit that is needed to do and
associated with the task unit. To obtain this, the participants have to share their knowledge and
this sharing of knowledge becomes all the more important. The main aim here is to build up a
knowledge resource or knowledge structure that is common to all participants in the
collaboration.

Presence Model of Knowledge Sharing

Now the question is how to implement knowledge sharing and specifically the sharing of tacit
knowledge (Kharabsheh etal., 2016) in an online group learning situation, which is
collaborative in the sense that we have defined. The model that we suggest here assumes that a
successful knowledge sharing experience occurs through the integration of three essential
elements: cognitive presence, social presence and leading presence (see Figure 1). This approach
is inspired by the Community of Inquiry (Col) framework, a process model of the collaborative
construction of knowledge in a community of learners (Swan, Garrison, & Richardson, 2009).
Cognitive presence is defined as the extent to which participants of the collaboration succeed in
constructing and sharing knowledge (meaning) through sustained interaction and reflection.
Social presence is defined as the extent to which participants of the collaboration succeed in
projecting their personal characteristics onto the group (team, community), thereby presenting
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themselves to the other participants as “real people”. Finally, leading presence is defined as the
design, facilitation and support of cognitive and social presence (of the related processes) for
achieving personally meaningful and organisationally worthwhile collaborative outcomes.

Leading
presence

Knowledge
sharing

Social
presence

Cognitive
presence

Figure 1. Presence model of knowledge sharing (adapted from Garrison et al. 2009).

Realizing and integrating these three kinds of presence in an online setting, requires six groups
of e-skills:

1. Co-constructing knowledge online: (a) shared language, (b) shared content / storage, (c)
co-planning, (d) co-solving, (e) co-writing.

2. Negotiating meaning online: (a) reification, (b) participation.

3. Projecting oneself into an online group: (a) expressing emotions, (b) open
communication (mutual awareness, recognition), (c) group cohesion (empathy,
participation).

4. Managing online collaboration: coordinating, organizing, designing, planning and
assessing the collaboration.

5. Supporting cognitive and social online presence: (a) giving feedback, (b) fostering
reflection, (c) balancing cognitive and social presence.

6. Facilitating online interaction.

Sharing Knowledge is Deeply Grounded in Space

Space, in the context of this paper, means simply “the three-dimensional extent in which objects
and events have relative position and direction” (Encyclopedia Britannica, 2004). In existing
“flat” platforms, only experienced users are able to effectively and efficiently use the available
communication and collaboration tools; in all the other cases (the majority), interaction is
rather absent, and this is of course a big problem for online collaboration. One reason for this
absence of interaction is that, on flat 2D platforms, users cannot interact in their usual, natural
way. Fortunately, in the last 10-15 years, continuous advances in computer technology have led
to the availability of sophisticated platforms that support the replication on screen of three-
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dimensional physical spaces, movable objects, movements, navigation and communication
between digital representations of humans (Schmeil & Eppler, 2008). On these 3D platforms
there is evidence that interaction becomes much more intense and collaboration easier (Burton
etal.,, 2010; Burton & Martin, 2017): why? Could it be that space itself contributes to these
improvements? But how? Following our “presence model of knowledge sharing”, we try to
answer this question by splitting it into the three more specific questions, one for each of the
three elements of the model.

Cognitive Presence

First, which is the role of space in cognitive presence? At the beginning of his theory of mental
activity, Kant explains: “Space is a necessary a priori mental construct, which underlies all outer
perceptions (Anschauungen)” (Kant, 1787; p.38) and knowing, he adds later on, always requires
a combination of perception and conception (ibid. B 74). Thus space will be contained in any
knowledge item and consequently also in any human thought. Many examples taken from
modern science and from daily life also provide evidence for this view. In an interview from
1916, Albert Einstein tells Max Wertheimer that he thinks in images and feelings and very rarely
in words (see Wertheimer, 1959; pp.213-228). In a letter to J. Hadamard, he wrote that the
elements of his thought were “of visual and some of muscular type” (Hadamard, 1945; pp.142-
143). A part of the motor system, so-called mirror neurons are involved in understanding the
actions and intentions of others (Ferrari & Rizzolatti ,2014). In the method of loci, a mnemonic
method (known from Ancient Roman rhetoric), each item to be remembered is placed in space
along an imaginary route, at familiar locations. Moreover, visual metaphors and figurative
language are widely used in communication to facilitate the understanding of abstract ideas.
Finally, if knowing is inseparable from activity and context (situated cognition) then the related
knowledge “is stored not in the form of answers, but in bit and pieces of the experience we have
accumulated” (Dixon, 2013). Hence, a subsequent question or problem will be answered or
solved by pulling together suitable bits and pieces, thus constructing knowledge in the moment
and in a way which will also be situated in (influenced by) space, time and experience (de
Michelis, 2016).

Social Presence

Second, what is the role of space in social presence? A first component of social presence is the
ability and confidence to express emotions like closeness, warmth, attraction. Other examples of
emotional expression that contribute to social presence in a group are humour and self-
disclosure (Garrison et al., 2000). Humour, in particular, decreases social distance and can as a
result act as an invitation to start a conversation. A second component of social presence is open
communication, like for example mutual awareness, which tacitly indicates interpersonal
support, acceptance of the other, encouragement and based on these type of expression,
contributes to building group cohesiveness. Recognition is another example of open
communication, achieved by explicitly expressing appreciation and agreement as well as
complimenting and encouraging others. Finally, group cohesion is also an indicator of social
presence. It appears in activities that build participation and empathy, thus helping participants
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to see themselves as part of a group, not only as individuals. These three components of social
presence are all related to space in the sense of “what connects and separates” (de Michelis,
2016) the persons involved. Thus, space appears to be essential as the medium that enables
social presence. If space is so ubiquitous both in cognitive and social experience, then in online
situations where people need to interact (learning, working), we could make collaboration more
efficient and effective by providing spatial clues. This requires an appropriate design of the
collaboration event (meeting) which makes sure that people and activities use spaces and
movements. It also requires a suitable three-dimensional technology, for example a desktop-
based 3D Virtual Environment providing places, buildings, rooms, background objects, fixed
and portable objects (whiteboards, tables, etc.), audio and video communication and avatars
able to navigate the environment and come together.

Leading Presence

This is how we come to the third question: what is the role of space in leading presence? A first
component of leading presence is collaboration management which is concerned with
coordinating activities, organizing group events, encouraging participation, assessing the needs
of the group and the success of the collaboration, designing and maintaining the online
environment. A second component of leading presence is facilitation. The leader tries to be
neutral and not to use the decision-making authority accorded by the formal position. His/her
main task is “to help the group increase its effectiveness by improving its process and structure”
(Schwarz, 2005), like in group facilitation. Finally, a third element of leading presence is support
in reflecting on the state of cognitive and social presence, providing feedback and helping the
group in balancing the other two kinds of presence in order to achieve the planned objectives.
When a leader designs a new collaborative online session, he or she must define what the next
step in the problem-solving process will be (a matter of methodology), why this step is
important (a matter of value) and how participant will actually perform the step. This is where
space comes in: the leader has to determine how participants will interact in space so that both
cognitive and social presence will be suitably supported and the work will be accomplished
effectively and efficiently. This includes determining, for instance, arrangements of space
(which rooms, which board and which panels positioned where on the walls or in the room),
which movements in the rooms would be useful and when to undertake them, how to distribute
the boundary objects of the interaction, etc.

The QUBE System

QUBE is a commercially available example of a 3D system that is suitable for supporting
collaboration events, which are consistent with our presence model of knowledge sharing. The
QUBE system is composed of three basic elements: learning, doing and technology.
Accordingly, there are three basic design principles of QUBE. First the learning element has to
be designed as a collaborative activity with people interacting in space; secondly the doing
element consists of real work scenarios as goals towards which the collaboration has to be
oriented (like in project-based learning); and finally the virtual environment (the technology
element) must provide spatial functionalities which enable both the learning and the doing. It
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is essential to take seriously the fact that here system refers to the unity of the three constitutive
elements of learning, doing and 3D technology. With software alone, without the other two
elements, the system is empty and useless: like a violin when you do not know how to play it.

A typical session on QUBE, for instance a meeting, begins with a session facilitator welcoming
the participants as they arrive in the space. Each person in QUBE is represented by an individual
avatar, a simple box figure (like LEGO mini figures, but gender-neutral) which provides enough
of a human form to foster the needed identification. Using your avatar, you are able to
communicate with other people just as you would in the real world. You can move around in
the rooms of a building, physically interact and work shoulder to shoulder, literally
brainstorming with other people by means of whiteboards and sticky notes. The facilitator
welcomes each one individually and makes sure that they are ready to start. Then the avatars
can visit the collaboration space room until the meeting starts. The room has been carefully
prepared in advance before the first meeting and will remain available in future. Boards, tables
and chairs needed during the meeting are available on the walls and on the floor. Tools called
PETs (Performance Enhancing Tools) are guidelines or procedures about how to accomplish a
task and can easily be replicated on a whiteboard or panel when needed; each PET is linked with
a specific documentation which describes “what is it?”, “why do I need it?”, “when do I use it?”
and “how do I use it?”.

Regularly scheduled problem-solving and decision meetings with a project team are the most
important requirement for collaboration effectiveness and efficiency (Gordon, 1977). On
QUBE these meetings, called drumbeats, eventually receive the high consideration that they
deserve. During a meeting participants can split into subgroups and move to an area in the same
room provided with chairs and round tables and sit down here when they want to discuss
something, for example how to proceed when dealing with the specific question they have
selected to work on (cognitive presence, leading presence). Once they have decided this, they
can move to another area of the space and gather in front of a huge whiteboard, with sections
separated by panels. At tables and within panels, the subgroup members will only hear each
other talking, without noise from other subgroups (a feature that is quite impossible in a real
room). Shortly before the time assigned for the work in subgroups has elapsed, a signal (flashing
room light) lets the groups know that soon they will have to return to the plenary group, usually
gathering in a circle in the middle of the room. Here the group performs a so-called spin-casting
(social presence): each team member in turn has the opportunity to give brief feedback about
the work carried out in the small groups (insight, remarks, questions, learnings, etc.). This
sequence of interactions in three steps (plenary with a PET, work in subgroups with various
PETs, plenary feedback by gathering in a circle) can also be applied during any phase of the
collaboration. At the end of the meeting, a PET called RAPID will help the whole team to define
the next steps and related tasks and plan when and who will accomplish them after the meeting
(leading presence, social presence).
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Conclusion

In collaborative learning, all students work on the same, single task that remains a unit instead
of being split into pieces, like in cooperation. Thus the knowledge required for accomplishing
the task must also become a unit and for this, students need to mutually engage in a conscious,
continuous effort to construct and maintain a shared knowledge structure suitable for the task.
This is not easy to do, especially for tacit knowledge, among other things, because of the
essential role that presence plays in collaboration as we have defined it. According to our
presence model of knowledge sharing, the integration of three essential elements is required:
cognitive presence, social presence and leading presence. In each of these types of presence,
space has a great influence: it is contained in any knowledge item (cognitive presence), is
essential as a medium enabling social experience and needs to be taken into consideration when
designing how participants will interact (leading presence). As a consequence, in online
situations where students need to interact (group learning), we could make the learning more
efficient and effective by supporting it with a system which provides spatial functionalities and
interaction methods which are consistent with our presence model of knowledge sharing. The
system that we have presented, QUBE by Pentacle (UK), fulfils these requirements thanks to an
appropriate design of its three basic elements: learning, doing and 3D technology.
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Introduction

Nowadays there is increasing public pressure to open the data generated by public
administration and the scientific system, being these activities maintained through public
funding (Zuiderwijk & Janssen, 2014). In fact, the so called movement of “Open Data” embraces
a philosophy of democratization of knowledge that can be considered in line with the prior
movements of Open Access and Open Science. The most enthusiastic discourses on the
availability of data and the feasibility of appropriation by the civil society are based on politic
ideals as empowerment, public engagement and political monitoring, from one side; from the
other side, big (open) data can be the base for new business models and crowd-work models
towards economic development (Baack, 2015). However, this utopia could be hindered by an
already well-known problem in the digital society: the need of skills and knowledge to navigate
within the digital abundance that is continuously produced by the digital and open world. Some
have compared the problem of appropriation of open data to the phenomenon of digital divide
(Gurstein, 2011). As Zuiderwijk, Janssen, Choenni, Meijer, and Alibaks (2012) claimed, for the
access to open data become civic monitoring and empowerment, it would be necessary for
citizens to have minimal skills that lead them to understand which are the social problems
monitored through data and to read the eventual representations already available to formulate
new questions (Zuiderwijk et al., 2012). And this would be the lowest level in the analysis and
use of public data, if we consider the several data transformations undertaken by statistical
experts and researchers (Janssen, Charalabidis, & Zuiderwijk, 2012). This situation is
highlighting the fact that the potential embedded in open data could not be directly transformed
into effective practices. Several areas of social sciences have started to study the Open Data
movement, spotting several problems and opportunities for development: Economics
(innovation processes, business models and crowdwork based on open data); Political sciences
(e-Government and Open Government, digital citizenship, civic engagement); sociology of
science and information sciences (Open Data within Open Science, access to public scientific
knowledge, new forms of scholarship in the digital era). However, the issue has been little
explored from a pedagogical point of view, that is, the several formal and informal learning
processes that could be based on Open Data (Davies, 2010; Raffaghelli, 2017). With some
experiences and debates that pioneered reflections, like Atenas, Havemann, and Priego (2015)
and their framework for Open Data as Open Educational Resources, the topic’s boundaries are
still to be defined. In spite of this situation, there is another area of studies that is growing
consistently and could bring some light: I refer to the studies on data literacy (Stephenson &
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Schifter Caravello, 2007) as a base to deal with Open Data. Yet data literacy studies have focused
more the definitions of what should be included in this type of literacy, or whether it is a part
of information literacy or numeracy, or if it should be considered separately; experimental
studies or action research on practices leading to achieve it, are much less frequent (Gould,
2017; Vahey et al., 2012). The panorama seems to require further educational research: from
the emerging professional profiles and specialist competences required in the highly qualified
positions of data scientists; to the basic literacies to deal with data as part of basic and higher
education. Educational research should cover areas as competences’ frameworks that should
the levels of mastery for the several educational levels as well as methods to develop data literacy
as life skill as well as highly specialized professional competence. Aligning with the idea of
macro, meso and micro dimensions of learning (EDEN Annual conference 2018, Genoa Call -
http://www.eden-online.org/2018_genoa/call/), the topic could be explored from the macro
level of Open Data as Open Educational Resources: the libraries, their classification and
curation; the meso level could focus the problems of learning design and the connected
pedagogical methods to adopt Open Data; and the micro level would relate the impacts on data
literacy achieved through the use of Open Data. Therefore, in this paper, my aim is to reflect on
the problem of data literacy as one of the frontiers of numeracy in the context of higher
education and particularly regarding educators as professional category being formed. Hence,
I will introduce a case study generated in this context as a mean to reflect over two issues: Firstly,
the issue of data literacy as part of academic skills, attempting to understand the several
difficulties and motivations leading open data exploration by university students that are not
expected to master Statistics or Data Analysis as part of their professional competences;
secondly, I wish to reflect on the several problems faced to design for learning with Open Data.

Data literacy: A brief background

The skills required to work with math concepts as well as for very basic statistical elaborations
as part of basic education and as life skill has always been present in the educational debate.
However, the frameworks place the areas of knowledge in diversified ways and the terms
adopted encompass polysemy. The concept of numeracy appeared first in 1959, year in which
the report Crowther (UK) included this term in the general context of basic literacy. Along its
history, the term acquired several meanings and entered in national guidelines for literacy,
taking into account the growing importance of STEM studies for the productive systems and
for innovation. The term initially spotted math competence, that is, the progressive ability of
counting and undertaking simple arithmetical operations not only in scholastic contexts but
also as part of daily life. With its growing relevance, the term was included in the famous
international studies PISA - Programme of International Students’ Assessment — and later on
in the PIIAC - Programme for the International Assessment of Adult Competencies - (OECD,
2012; 2017) being defined as: critical reasoning; communicating, modelling, problem solving,
representing with numerical information; using the symbolic, technical and formal language of
the mathematical operations; use of instruments connected to mathematical operations. In the
more recent definitions of PISA and PIIAC there is a clear attempt to move beyond the concept
of mathematical skills as knowledge of formal procedures within arithmetical and algebraic
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operations, towards applied concepts in authentic environments requiring problem solving
skills. Moreover, according to Gould (2017) in the contemporary society it is necessary to
achieve skills to interact with statistical information, more and more present in all sort of textual
reports, magazine articles and other social productions. This author mentions the statistical
literacy, which in the literature is considered within numeracy but as specific area where some
of the problems are: to understand the concept of sampling and error sampling; the differences
between correlations and causality and the risks of assuming the first as the second; the
difference between descriptive and inferential statistics. However, the same author prevents that
currently the term statistical literacy could be insufficient to cover a number of phenomena. In
fact, on the basis of new forms of data collection based on crowdsourced and digital data, the
paradigm of inferential statistics is giving way to new forms of data analysis based on algorithms
and the concept of Bayesian probability. Algorithms that aggregate news and product’s
preferences, are based on decision trees and Bayesian probability models; they are a daily, yet
often unknown, users’ experience. Hence, Gould points out that the term of data literacy could
cover better these emerging phenomena. Actually, in the Canadian report of 2015 promoted by
the National Council of Human and Social Sciences on data literacy, the term is defined as the
ability of gathering, managing, evaluating and using data in applied contexts, through critical
lens (Ridsdale et al., 2015). This skill can emerge in specific contexts both at an academic level
(manipulation of data for academic communication purposes); and at a professional level, when
data is used to inform processes and decisions (more essential) or to generate products and
services (advanced level of innovation). The different existing definitions coincide on the
following key elements of data literacy: extraction, management and processing, ethical and
critical approach to data handling. According to a literature review by Maybee and Zilinski
(2015), on the basis of the analysis of 8 frameworks for data literacy, the following elements can
be identified: (a) Awareness: Understanding data and its role in society; (b) Access:
Understanding how to identify, locate and appropriately use datasets and databases (i.e. a
collection of structured data); (c) Engagement: Evaluate, analyse, organize and interpret
existing data. Make decisions based on data; (d) Management: Plan and manage data, including
organization and analysis, security protocols for data storage, sharing data, and data-driven
documentation; (e) Communication: Synthesize, create visualizations and data representation;
(f) Ethical Use: Identify diversified data sources, in particular data from human and social
activity, considering the risks of managing such data. Understand the issues implicit in the use
of data; (g) Preservation: Be aware of long-term practices of storing, using and reusing data.

In line with the above mentioned research, the very recent European debate on the Digital
Competence, with the framework DigComp 2.1. (Carretero, Vuorikari, & Punie, 2017) has
focused data literacy. The concept of Digital Competence, already present in the prior
framework of Key Competences for Lifelong Learning from 2006 (European Commission,
2007), recalls the importance of the skills to live in a digital era. However, while the first
framework (2006), as well as the framework DigComp 2.0 never included the idea of skills to
handle data, the latest version 0of 2017 (2.1) introduces the component of “data literacy” together
with the information literacy dimension.
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Data Literacy within formal learning contexts

Having analysed briefly the debate on the existing frameworks to assess data literacy, let me
introduce the universe of educational practices aimed at teaching and learning this complex
ability. Within basic K-12 and Higher Education the panorama appears fragmented. While it is
clear the central role played by math and statistics, mediated by technological tools, today the
reflection is going towards the need of analysing phenomena, understanding their chaotic
nature, and hence build/use the necessary to make the disorder to become structured data.
Moreover, data can be placed into narratives, taking care of their aesthetics in visual
representations and critically understanding the socially constructed nature of data. It is worth
mentioning that in the US, for the K12 the NGSS - Next Generation Science Standards, 2013,
cited in Bowen and Bartley, (2014) - points out the importance of public science, open inquiry
and crowd science, as it is presented in the case of Gould (2017). This last author proposes the
case of participatory sensing, based on the concept of “Internet of Things” (IoT); in this case the
students were invited to analyse the data collected by terminals that collect environmental
information. The schools (30 classes) collaborated with the University of Los Angeles
(Department of Computer Science, Department of Statistics, and the Graduate School of
Education and Information Sciences). While undertaking these activities, the students were
learning about citizen science, the importance of responsible research as well as rudiments of
data science. The students interacted with data through the own mobile devices and shared the
data to understand environmental issues, like garbage recycling. The data collected was
transformed in numerical and categorical variables, as well as open text. To the data collected
the students applied types of analysis like descriptive and inferential statistics, as well as CART,
(classification and regression trees), as the simplest models to apply, to understand data
transformation and analysis. In this experience the effort was put on leading the students to see
how data emerges from collaborative, citizen science approaches; the data treatment was based
on constructions that interest the same engaged groups, through procedures that are mostly
post-hoc. In this sense, data literacy lying behind the experience went well beyond the
mathematical and statistical skills necessary to read and process data. The skills required started
with data collection and ended with data storytelling; the ultimate goal was to show the complex
socio-cultural nature behind every information constructed and communicated through data.
In this same vein, Muligan attempted to reflect on the basis for data literacy in primary
education (Mulligan, 2015). Another interesting, integrated case for primary and secondary
instruction is that of Urban Data Games, led by the Department of Math, Informatics and
Technology at the Open University of UK (Wolff, Kortuem, & Cavero, 2015). In this project
the aim was to develop the competences to live in “Smart Cities”, as living environments to be
read and interpreted. The assumptions in this project were the following: engaging students in
data handling, within an authentic socio-cultural context of action (the Smart City they live in),
through a gamified learning approach, push the students to use math, statistics and informatics
in integrated ways. According to the authors, the students were able of achieving not only
significant information which enacted them as engaged citizens; they were also practicing skills
that align with the national standards in STEM (http://www.nationalnumeracy.org.uk).
Wilkerson and Laina (2017) instead analysed the cognitive processes relating interactive
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visualizations of data in kids aged 12-13. When these students were exposed to geographical
and ecological information, the expected cognitive processes were: (a) formulation of
hypotheses or recovery of hypotheses formulated in considering past activities with non-
interactive graphs; (b) mathematical ideas (trend, distribution, quantitative inference, measures
of central tendency or dispersion, etc.); (c) focus on the graphic aspects of representation (axes,
labels, position, colour form and other visual properties of the data represented which indicate
aspects to be interpreted); (d) focus on textual aspects (captions, narrative text surrounding a
graph); (e) questioning the reliability and the origin of the data (if the data were collected
reliably, questions on sampling, reflection on the collection context or sample characteristics);
(f) Local / global tensions (similarities between “local” specific data and generalizations towards
universal behaviours); (g) Interpretative report with personal experiences of the student. While
the initial cognitive processes (a to d) were more frequent, the students showed some difficulty
in passing to the deeper and critical forms of cognitive interaction with graphs. Once again, in
this study it is possible to observe the complex nature of data literacy, and the need to integrate
more technical skills (in math and statistics) with holistic and situated forms of cognition based
on data.

In Higher Education, the situation is similar, and data literacy is claimed to become an
important issue within academic skills. Frequently, data literacy is associated with information
literacy, becoming a matter of librarians. For example, Carlson, Fosmire, Miller, and Nelson
(2011), at the Purdue University, pointed out the importance of skills to conduct e-research
tasks. According to the authors’ position, digital data coming out from open science could be
adopted by students in inquiry processes within formal learning activities. However, it emerged
the need to train these specific academic skills. The topics for this type of training should come
from the cycle of scientific information: searching and retrieving scientific information (and
hence knowing Boolean operators, metadata, scientific databases and open datasets portals);
appropriate data management (privacy issues, storage and back-ups); data cleaning and data
elaboration within the limits of a scientific discipline; file formats allowing basic and advanced
statistical operations not only by the same student but also by communities of unknown users
(data sharing); data visualization and reporting. The authors concluded that these abilities
imply, among other skills, a good knowledge of economic, legal, social and ethical aspects
surrounding the core of math, statistic and digital competences. In a sectorial study, Stephenson
and Schifter Caravello (2007), concluded that the development of abilities inherent to data
literacy require cross-disciplinary approaches. For these authors, the operationalization of
constructs in science encompass form of information transformation from textual and
conceptual to mathematical and statistical reasoning, but the awareness of these pathways of
transformation are crucial to speak of data literacy. The above considered background oriented
hence the learning design I will introduce in the following paragraph, including the educational
aims and hypothesis to build data literacy in university students coming from the disciplinary
field of Education.
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Method
Case study

The present paper is based on a case study, a method that encompass careful analysis of events
and narratives regarding a specific subject of study tightly connected to contextual conditions
(Yin, 2009). In fact, the case hereby introduced regards the adoption of Open Data as resources
for learning, within a specific context of higher education: the course “Learning Design in
Adults’ Education”, devoted to students of the 3™ year of the Degree of Educational Sciences at
the University of Florence (6 ECTS, First Bologna Cycle). Eighteen students (11 Female and 7
Male) took part at the experimental learning activity. It is important to mention that the
Degree’s curriculum offers little opportunities to the students to achieve statistical skills and to
analyse quantitative data. Likewise, the professional profile is focused on competences relating
the educational relationship and educational activities on the field. The interest on learning
design and other processes supporting the documentation of pedagogical practices is emerging
and being discussed, but there are no cross-curriculum activities. The course was a special
occasion for students to understand the learning design concepts and techniques to apply them
in adults’ education. Moreover, the course was based on an exploratory learning architecture,
which main method was a project-based learning. In detail, along each learning module the
students were supposed to apply their knowledge, in teams, on the following integrated
assignments: “Al) Identifying an adults’ educational problem and establishing the learning
needs; A2) Macro-design (overall project’s aims, goals, learning and evaluation strategies — high
granularity level); A3) Micro-design (session-by-session specific goals, learning activities and
assessment activities — low granularity level); A4) Implementing and Evaluating the designed
educational interventions”. The activity relating the use of Open Data was placed as the 2™
learning unit within the Module of Learning Needs’ Analysis (A1). This learning unit covered
several instruments to explore socio-cultural contexts where an educational project aimed at
adults as target, is to be developed. The aim of the specific learning unit on Open Data was to
understand how this type of resource can help the educator in analysing the adults’ learning
needs. In fact, Open Data can be considered an important resource to understand scenarios of
intervention, from the international to the local context. Moreover, it could be used as part of
educational interventions aimed at civic participation. The educator can explore Open Data
analysing learning scenarios and methods of intervention in connection to an educational
problem; as well as the recognition of the policy making context and documentation. Open Data
could bring key information about learners’ situation and needs beyond the general policy
reports. Table 1 introduces the micro-phases of the learning unit, which was implemented in
along two sessions of two hours (4h total). During the first session, the 1** phase was covered
completely, and the 2" phase was launched. During the second session, the 2™ phase was
accomplished and the 3™ was launched and concluded. The first phase consisted mainly in
presenting the concept of Open Data and self-evaluating data literacy. The second phase was
aimed at exploring data in a sort of “data expedition” (the term was coined by The Open Data
Institute — https://theodi.org). The third phase focused the reflection on the experiences as well
as the presentations (including tables and graphics) made by the students. Along the phases, the
data was collected through the structured self-evaluation form, and by audio-taping the
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sessions’ interactions. Moreover, the teacher adopted a digital notebook where several
observations and impressions along the two sessions were collected. In the case of the 2™
session, the notes were mainly based on the students’ interactions with the Open visualizations
and datasets, as a sort of user-experience. As for the Self Evaluation form as instrument to collect
information on the self-perceived data literacy, it consisted of a rubric with four types of ability
and five ordinal levels of mastery. The four types of ability were: Data searching and retrieving
(going from finding reports integrated with statistics to searching complex files as datasets);
data extraction, in the sense of getting the data as raw material that can be directly handled or
that requires processing and polishing in order to prepare it for specific types of analysis; data
collaboration, as the ability to arrange data (in local or through the cloud) and manage
collaborative processes of data analysis; and data storytelling, as the ability to introduce data
effectively in narrative texts to carry out specific messages. The five levels were: no competence,
basic, intermediate, advanced and highly advanced. However, as in most self-evaluation tools,
the students were provided with specific statements of what being “highly advanced” or “not
having  competence at  all” meant  (cfr.  Self-Evaluation = Form  at
https://goo.gl/forms/3uQWz51JfARndz1S2). At every level, the required knowledge on
instruments to handle data as well as the creative abilities to generate visualizations and to
communicate through data were explained. Moreover, the levels were concomitant with data
literacy frameworks: the highest level could be associated to a technical profile or a professional
profile adopting daily data in several ways, and the lowest levels (basic) introduced very basic
abilities taught within compulsory education. In addition, there were open questions asking
“how did you achieve this ability/knowledge” to contextualize the self-perceived ability and
control bias in self-evaluation. The rubric ended with a final question on the interest towards
further training, which indicated specifically the topics and tools. Again, the fields spanned

<

from “no interest at all” to “want to achieve advanced knowledge and instruments”.

Table 1: Learning Unit on Open Data - Phases, Resources and Activities
Phase Resources Activities
1- Self Presentation & Instructions 1.1-Data Literacy Self Evaluation
Evaluation https://goo.gl/9pkofu 1.2-Discussion:
Self-Evaluation Form How data literate | am?
https://goo.gl/forms/3uQWz5IJfAR  How data literate | should be as educator?
ndz1S2
2-Data PIAAC - OCSE Open Data 2.1-Exploring PIAAC Open Data
Expedition Instructions & Access: visualizations
https://goo.gl/TFWYFo 2.2-Exploring PIAAC Raw Open Datasets
3-Open Presentation guidelines 3.1-Presenting the data selected in the
Data for https://goo.gl/aahccT context of learning needs’ analysis
educators’ 3.2-Reflecting on the value of Open Data for
professionali educators’ professionalism
sm
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Results

In this section the results of the learning activities are presented according to the data collected
along the three learning unit’s micro-phases. The first micro-phase yielded information relating
the participants self-evaluated skills, as well as some interesting reflections on Open Data within
the educator’ baggage of knowledge and skills. As for the self-evaluated skills, the data collected
was synthesized through descriptive statistics which are presented in the Figure 1. It appears
that the students declared themselves generally at the level of no competence, or basic
competence. Moreover, most students connected their knowledge and skills with the first phase
of data literacy, namely, data search, with 6/18 at basic level and 7/18 at intermediate level; also
only in this level 3 students acknowledged an advanced competence. It emerges that the poorest
skill is data extraction, where most students perceive no competence (15/18). For data
collaboration and data storytelling, the situation is analogous: half of the students consider to
have no competence (9 and 8/18 respectively) or basic competence (7 and 9/18 respectively).
We conclude from this briefly depicted situation that the students feel unskilled to deal with
data and that they are able of performing very basic operations, mostly connected to a culture
of reading printed reports with statistics, with rather static visualizations and tables (data search
that lead to packaged scientific communication or policy reports). This information was
confirmed by open questions in the form. However, the students expressed a rather shy interest
in training. To the question which is your interest in learning about data and Open Data, only
one student replied to be willing to learn on “advanced instruments”; 16/18 expressed interest
on “basic instruments” and 1 was “not interested at all”. This situation could encompass a belief
that data activities are far from the students’ professional identity in construction.

No competence Basic Intermediate Advanced H Highly Advanced

wn
—

o~ o~ o~
i -
o o o o o o o

DATA_SEARCH DATA_EXTRACTION DATA_COLLAB DATA_STORYTELLING

Figure 1. Students’ self-evaluation of their data literacy skills

After self-evaluation, it followed a discussion based on the questions: How data literate I am?
How data literate I should be as educator? The students pointed out that:

e They felt surprised about the several levels of knowledge required to deal with data.

e  They felt generally unprepared to deal with data.

e  While a group of students were eager to understand more on open data and to become
more data literate, another discussed that this is necessary up to a certain point, as
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educators, since they did not see advanced phases of data analysis as connected with the
core of skills required for their professionalism.

Regarding the second phase, Table 2 introduces the main issues yielded after the user-experience
within the PIAAC open data sites. It was possible to observe that the experience of interacting
with data was a hard task to accomplish. While at the end of the activity most students
acknowledged the relevance of open data in society, the groups that faced more issues in
analysing and using data consider that there is always need of “mediation”, that is, experts
working in the field of statistics that arrange data for “final consumption”. However, half of the
class was enthusiastic about the potential of Open Data in society, and for them as educators.
Not surprisingly, these students were those able of extracting personalized graphs and to
generate their own data tables.

Table 2: Students’ user-experience within the PIAAC open data site
Activity: Positive experience Negative experience
Data expedition
2.1- Exploring - Most students liked the - One group (5) got frustrated for the

PIAAC Open Data
visualizations

possibility of adjusting graphs as
they selected skills and
countries.

- Half of the class was able of
extracting visualizations useful
to support their claims on adults
education needs.

7

data was “superficial” and the type of
visualization did not encompass
freedom to interact with data in search
of what they needed really.

- Most students required teacher
support to understand the concept of
“dynamic visualization”

- The students understood the
concept of open data and how
they could enable the user to

2.2- Exploring - Two groups were able of - Most students felt the task was difficult
PIAAC Raw Open | creating new tables extracted and required support to operate with
Datasets from raw data (.csv) the raw datasets.

- Two groups only “looked at data” but
were unable of editing raw data and
generate new representations.

generate original
representations.

As for the 3% phase, it was interesting to see the students’ commitment to understand the several
representations selected according to every specific project. Four educational problems were
proposed by the four groups: two of them relating adult learning in elder life; and the other two
regarding adults’” education for inclusion. The four projects adopted the open data collected as
part of the analysis of adults’ basic skills that should be considered as part of adults’ education
in the above mentioned cases. Particularly, they handled variables as sex, age, country and life
skills (literacy, numeracy and digital skills, in social and working contexts). Ordering the
students’ reflections throughout the macro, meso and micro dimensions of learning in the
digital landscape, the picture obtained was interesting.

As for the Macro-dimension, including the structures and access to Open Data as Open
Educational Resources, it should be considered that Open Data portals are still “messy” and
mining data requires careful attention and expertise in order to obtain relevant results.
Moreover, the generalist nature of OD portals attempts against the very specific needs of data
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search by the educators while writing and application or exploring a social context to elaborate
an educational project. As for the Meso-dimension, relating learning design, OD require several
tools to introduce them successfully to the learners, according to the expected levels of data
literacy. These instruments can go from the teacher presentations and exemplar cases, to
worksheets and guided practice in interacting with OD portals. With regard to the Micro-
dimension, that includes the impact of OD on data literacy, training educators to understand
the available data, and to mine open data portals, should be considered as part of the basic
competences to design educational interventions, as well as to document them. In fact, an
important discussion about the data handled by adults in several life situations emerged. While
one group pointed out that refined data portals are still far away the literacies of many of the
adults they encountered in educational accompaniments, with adults at social risk, another
group emphasised the problems arising while handling information where data was present.
The exemplar case brought by this group related elders’ health care, and the need for them to
understand their own data (digital devices for health monitoring) as well as reading minimal
data produced by the health care system (epidemiological information). Most educators should
accompany elders in continuing learning on these new life skills and they felt unprepared for
that situations. As a result, the students’ also reflected and acknowledge the importance of their
own data literacy to guide others’ learning on data and particularly Open Data.

Conclusions

In this paper, I presented a case study on using Open Data for learning in Higher Education.
The educational problem I attempted to explore could be connected to the new sets of skills
required to participate in a society were not only the digital component, but also the digital data
generated and available through several ways are shaping the social fabric. As educational
researcher committed with Open Education and interested on new social phenomena emerging
in a digital society, my initial motivation was connected to understand whether Open Data can
be adopted for learning purposes, triggering forms of reflection and awareness on data-driven
processes and hence on own data literacy. However, this type of endeavour led me to focus my
research questions in the context of intervention. As teacher at the undergraduate level, I
wondered which are the current levels of data literacy in undergraduate students and to which
extent data literacy is needed as part of emerging professional profiles. Moreover, as educator
committed with training a new generation of educators, my interest went on the direction of
discussing with the same students how important Open Data, and the overall data literacy could
become for their professionalism. These issues led me to understand the macro-meso-micro
structure of the educational problem ahead: while understanding how and if Open Data as
available, authentic and rich resources could be placed at the macro-level of learning in digital
contexts, the expected outcomes for undergraduate students and the context of higher
education; and the specific problem of Open Data for educators, belong to the meso and micro-
level. The results in this case study showed that while Open Data offers exceptional
opportunities to the society, their only presence may not trigger virtuous practices immediately.
At the macro-level, the action taking implies forms of reflection on formal, informal and non-
formal learning with Open Data. At the meso-level, it seems that every group and educational
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level, from the whole citizenship and workers, to school and university students require tools
to scaffold their experience with Open Data. Therefore, at the micro-level, to promote data
literacy it is necessary to design for learning with Open Data, and to search for the appropriate
methods to support the students in their journey from no competence or very basic data literacy
levels, to more advanced stages. Moreover, it is important for the students (and for all lifelong
learners in general) to become aware and to discuss which are their own expectations of data
literacy, that is to say, to which extent do they feel necessary to understand data and particularly
Open Data. In this regard, more empirical research, beyond the existing frameworks is
necessary. The directions for research are doubtlessly connected to action research (more
educational experiences systematized and shared), but also to the validation of schemes of
educational practice through theoretical reflection or hypothesis testing. Moreover,
ethnographies of use could be important to understand the forms of appropriation and the
difficulties that hinder it. All in all, a long (but exciting) way to go.
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Introduction

In today’s digital environment, new methods of education (Oll¢, Papp, Lévai, Toth-Mozer, &
Viranyi, 2013) have emerged from web 2.0 and e-learning 2.0. New Media (Forgé, 2017)
systems also significantly transform the learning environment. We have come to the latest
achievements of Digital Pedagogy 2.0 (Benedek & Molnar, 2016). The new types of platforms
that emerge as a continuation of this trend go even further, just beyond the existing
technologies. In addition to the earlier services, they help to navigate through large data sets
and focus on mobile technologies.

New ways of learning in the information society

The beginnings of the information society can be traced back to the emergence of broadband
Internet connections. It is the time from when the computer network is present both in physical
and virtual space. In this environment, the amount of information is constantly growing, more
and more users connect to the network through their smart devices. The students become
members of online communities. The more content and services move to network
environment, the more effectively it transforms the world of education. In the information
society, as opposed to the modern industrial society, there is a need to acquire and apply
knowledge immediately, and practical know-hows quickly becomes obsolete. In the context of
the information society, the nature of knowledge becomes practical, multimedial and
transdisciplinary, while the same time it is interactive too. There is also a change in the pattern
of knowledge acquisition, ways of learning, lifelong learning becomes dominant, with non-
formal learning (Benedek & Molnar, 2014) and crowdsourcing getting more and more popular.

According to Ropolyi (2006), the book was the information source of the modernizing world,
whereas today, the masses prefer specific, individual forms knowledge acquisition. It is
important to emphasize that in information age knowledge is gained on a wider horizon.
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Digital media content for learning

Manuel Castells (1996) points out three major trends that dominate new media:

1. Mass media is largely concentrated in the hands of international media companies that
are both globally and locally embedded. This is characteristic of television, radio and
print media. Opposed to it, new media lacks this type of concentration.

2. Communication channels are digitized and interactive in the network society.
Accordingly, the world’s advanced societies are increasingly turning away from mass
media and are oriented towards personalized individual new media content.

3. Due to the new communication technologies, a new type of medium has emerged a
horizontal communication network. New forms of communication on the Internet
flourish: blogs (web log), vlogs (video log) and podcasts (internet radio shows). On the
web, these individually-supplied, and mostly free content is easily accessible to anyone,
while their producers are able to remain independent from traditional media companies
and governments.

From the perspective of the education, several opportunities open up for personalized content
development and dissemination.

Social media in education

In the field of internet, the emergence and todays dominant position of Web 2.0 brings to life
new forms of communication, digital media and learning platforms. In the context of blogs,
wikis and social networks collective wisdom is born and user-added value allows students to
become informal teachers. In order to maintain the attention and interest, we need to take the
curriculum where the students are, that is to social media. A new community-based learning
model has emerged. Teachers for example, create their own Facebook groups and communicate
with the students through these. Often curriculum is shared - but its sources are not always
verified.

Since 2000’s, the emergence of mobile communication and smart devices gradually changed the
way space and time were handled and sensed by students. In this context, the most important
element is the interaction, as well as the proactive user behaviour, which also requires
extraordinary activity from users. While push media assumes a one-way, asymmetric,
individual-to-mass communication process where the user (viewer, reader) scans the
information, pull media will deliver information according to the user’s own interest. This
change was largely supported by smartphones

The communication patterns associated with learning have also changed. Likewise, media
consumption has also changed. While in the early 2000s, family members gathered in front of
the television to listen to and see the news, in the 2010s everyone is using their smartphones
individually. From the point of view of learning, this is important because, as a result of the
proliferation of such mobile devices, learning becomes highly individualized. Everyone has
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their own screen — and at the same time everyone shares online a community experience.
Learning supported by mobile devices takes place with informal tools and platforms, while a
substantial part of the curriculum is not created in academic environments (Benedek, 2016;
Benedek & Molnar, 2017).

What has proved to be successful and unsuccessful?

Although ICT technology can no longer be said to be new, as it is already present since the late
1990s, it is still in the experimental phase. One reason for this is that there is a continuous
change, it is in perpetual beta. New platforms that support different types of communication
processes require different acceptance strategies. There are too many platforms to be used.
MySpace supported sharing of video materials, Pinterest supported visual learning, while
recently users have migrated to Instagram and SnapChat. But another example of a fad is
augmented reality. First the gaming console manufacturers (Sony, Microsoft) announced a
range of accessories and teachers hoped for a transformation in the education. For science
subjects such as physics, chemistry or biology this multimedia and interactive demonstration
technology proved itself. However, it is still sporadically used by teachers and students.
Supported by AR, the physical world can be expanded with virtual elements (e.g. 3D models,
videos and animations) that merge into the real-life environment using cameras and screens.
Thus information is displayed with the help of a mobile phones, a computer screens or special
visors.

However, over the last few years, the mainstream gaming industry has given up on AR
technology, and now smartphone manufacturers have been trying to integrate it. At the same
time, the presentation of the curriculum was hardly affected by AR, and it is still only a pilot
phase.

Likewise, the one dominant social network remained to be Facebook. So, those who created
groups on Google+ have migrated over time to Facebook. The same thing happened with local
community sites, for example with Hungarian iWiW. Although SNSs are similar in design, they
differ in functionality, so students basically need to adapt to a new system every time they want
to communicate and collaborate with their peers.

Experiences with mobile devices and social networking sites in education

As the consequence of the integration of online networks and digital technologies into everyday
life, the mechanisms of information acquisition and learning have radically changed.
Consequently, there is a need for users to quickly acquire knowledge and information, often
without questioning its source. The reasons include the transformation of reading habits, the
need to access the knowledge as quickly as possible while applying the BYOD logic (Szits,
2014). Such an environment has become an educational one and often primary source of
information, in which the students feel at home. Using social media and mobile platforms is
intuitive - rather than using LMS systems (for example Moodle). Multimedia and
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communication interfaces also support learning. These tools and platforms often have no
institutional cost. The advantage of BYOD is that students use up-to-date, well maintained
tools, but this also has a number of disadvantages. While technical issues are solved by
administrators in the institutional environment, in case of BYOD there is no official help to be
used. Internet access is also provided by institutions, but Wi-Fi systems are often not prepared
to handle such a large number of devices. Online cloud platforms provide necessary storage.
With normal usage, unlimited storage is available free of charge or at extremely low cost,
however there are data security issues. This information does not exist on the servers of the
particular institution and as such has many risks. Data handling issues found in Facebook’s
practice are described in the story of Cambridge Analytica (Grewal, 2018), (Benedek, Molnar,
& Sziits, 2015). The company unlawfully accessed users’ data and used them for political
campaigns. In the case of online curriculums, the risk is even larger, the more influential
institutions may gain insight into the operation, strategy and sensitive information of other, less
data protective institutions. Many eligibility, personal data and intellectual property regulations
need to be taken into account when HEI-s are using the clouds, so in non-formal ICT-supported
learning, emphasis should be placed on this issue as well. Even more it is not always clear who
is in possession of the content, so there are more uncertain references that often lead to false
information.

Not only the social media sites are popular in education and training, but also the dedicated
quiz applications such as Kahoot or Quizlet. However, it has several risks as smart devices often
mislead students’ attention.

Empirical Survey

In a research conducted in May 2018, authors carried out a cross-sectional survey, which was
implemented using a quantitative-based questionnaire survey often used in pedagogical
research methodology. As an exploratory tool the authors used the Google Drive online
questionnaire form (https://goo.gl/forms/7ITJgodHdIZVpNqq2), while respondents’ results
were processed using simple descriptive statistics with text and graphic analysis. The focus was
on the role of digital media, including smartphones as mobile communication tools, the role
and use of social media, as well as the assessment of usage habits. During simple random
sampling, a total of N = 47 evaluable answers were received in first phase of the survey. The
target group consisted of students who attend part-time training at Budapest University of
Technology and Economics, on the one hand, and full-time economics and engineering teacher
students on the other. The questionnaire contained a total of 22 items, with the exception of
one they were all closed question. For the reasons of brevity, only the most important issues will
be presented in this chapter.
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Please provide your age!

18 20 21 22 23 25 26 27 31 33 38 41 42 43 45 46 47 48 49 51 52 53 54 56 59

Figure 1. The age distribution of respondents (own chart)
The diagram above shows the age distribution of respondents, which means that 35% of people

surveyed are under the age of 25, this showing the dominance of Y and Z generations in the
survey. The 26 to 60+ year old were represented roughly equal.

Do you have an internet connection at home and, if so,
what type?

MOBILE INTERNET CONNECTION | 1
WI-FI CONNECTION

WIRED INTERNET CONNECTION

0 5 10 15 20 25 30 35 40

Figure 2. Types of Internet connections and its distribution (own chart)

The following figure illustrates the types of Internet connections and its distribution. According
to the answers received, 79% of respondents (37 responsents) use mostly Wi-Fi, while the
remaining wired internet connection 20% (9 responsents) and 0,2% use mobile internet

connection.
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Which ICT tools do you use at home? (You can check
more than one!)

E-BOOK

TABLET

LAPTOP

PERSONAL COMPUTER

MOBILE PHONE (WITHOUT INTERNET)

SMARTPHONE WITHOUT INTERNET...

SMARTPHONE WITH INTERNET CONNECTION

I I i I
0 10 20 30 40 50

Figure 3. The distribution of ICT use at home (own chart)

The diagram above shows the distribution of ICT use at home, according to which 43
respondents use primarily their laptops and 41 answers use smartphones with internet
connection. A further 32 respondents use tablets, and 25 still uses the desktop PC the most.

Do you use a smartphone while learning at home?

not at all
23%

always
21%

occasionally
26%

often

Figure 4. The distribution of use of the smartphone for learning purposes (own chart)

The figure above shows the use of the smartphone for learning purposes, where 30% of the
respondents often use it, and another 26% occasionally use it for this purpose. 23% of
respondents not at all use it. Budapest University of Technology and Economics does not
prohibit use of mobile phones during lectures.
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Do you use specific online sources during the learning

process (for example: tankonyvtar.hu)?
not at all

always 19%

47%

often
occasionally 28%

6%

Figure 5. The distribution of usage of online web services (own chart)

The diagram above shows the distribution of usage of online web services. Almost half of the
respondents (47%) of respondents always use these types of online resource, while 28% often
use this option. Another question was about the use of LMS systems, which is used by 80% of
the respondents. 77,5% of respondents are members of a closed Facebook study group. Finally,
75% of respondents are confident that their data generated and stored among the framework of
social media data is safe.

Conclusions

Today, the use of mobile technology, digital as well as social media has become more and more
common among users. This hypothesis is supported by the results of the empirical research
presented in this article. Numerous Hungarian and international surveys have come up with
similar conclusions based on which new methodology solutions based on mobile and
proprietary tools can be implemented into the education system. Due to the openness of
students towards the new solutions, online services, social media in general, professional
forums and LMS systems can be used in engineer, economist teacher training. The findings
presented in this paper may be suitable for the practical implementation of the innovation both
on micro- and mezzo-level when determining the methodology and use of digital curriculum.
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AWARENESS THROUGH EMOTIONAL INTELLIGENCE PRINCIPLES

Maya AlHawary, Hamdan Bin Mohammed Smart University, United Arab Emirates

Introduction

Research over the years (Goleman, 1998; Salovay, 2000; Mayer et al., 2000; Higgs & Dulewizc,
2003) has provided an interested focus on the significance of Emotional Intelligence (EQ) and
work success in leadership and managing others. There is a noticeable rise on the subject since
the last decade. These studies show the higher the EQ levels in leaders and employees the higher
the organizational Return on Investment (ROI). The construct EQ was discovered in the 1990’s
and has since grown in understanding both personal and professional development. Daniel
Goleman defined EQ as a set of standards of emotional and social skills. He goes on to describe
it as ‘the skills or competencies to be able to know one’s own emotions, manage one’s own
emotions, self-motivate as well as recognize others’ emotions and handle relationships”
(Goleman, 1998; p.93). Since then, the construct has received widespread international
attention and the United Arab Emirates platform is no exception. In another research, in 2003,
comparing intellectual, emotional and managerial intelligence, Higgs and Dulewicz found that
the combination of emotional and intellectual intelligence was a better forecaster of
achievement than either of them alone. Their findings prove that, in the ability to identify and
understand one’s emotions, leaders are able to practice meaningful work that make participants
effective and efficient as well as happy and fulfilled. Another literature review shows that
internationally EQ can be broken down into five main principles and those are: self- awareness,
self-control, adaptability, empathy and conflict management (Mayer, Salovey, & Caruso, 2000).

The first skill involves self-awareness. This skill entails the individual being able to accurately
know and evaluate their emotions. The second skill concerns the individual being able to
explain this emotion. “For example, anger may occur in a situation that is deemed unfair, but
happiness is not as likely to occur in that same situation. In this scenario, the individual would
need to understand what types of emotions normally occur in similar situations and may rely
on past memories to assist their judgment”. (Ravichandran, Arasu, & Kumar, 2011; pp.157-
158). A third skill entails using emotion to help one’s judgment and memory having social
awareness and this means the ability to express emotions occurring according to certain
contexts. This skill also needs the individual to understand and analyse emotions clearly in a
wider context. Basically what is crucial is “recognizing the rules of emotional expression and
being able to appropriately label emotions” (Ravichandran, Arasu, & Kumar, 2011; pp.157-158).
Emotional building and controlling of social skills involves being able to assess and adjust one’s
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demeanour and the demeanour of others. An individual using this skill will be able to subside
their own anger will be able to assist in comforting others who are distressed.

WHATISEE | WHATIDO

PERSONAL
COMPETENCE

SOCIAL
COMPETENCE

[E] TALEMTSMART

Emotional intelligence is
made up of four core skills.
Figure 1.

In the UAE, thus far, barely any research has been attempted to measure the impact of
Emotional Intelligence (EQ) qualities in leaders and its relationship to employee satisfaction
and thus the ROI of the organization. From the literature review in the UAE gathered thus far,
there seems to be a strong connection between employee job advancement and production and
the level of a manager’s Emotional Intelligence. Articles spanning from 2005 till 2017
specifically suggest that institutions in the UAE could benefit by improving EQ skills in their
leaders as the question of what predicts professional success has become very crucial, especially
when considering the fast development and the subsequent demands of an academically
successful Emirati workforce. The significance of this question becomes even more evident
when one takes into account the country’s efforts to challenge the issues of the Emirati youth
and prepare them for the new UAE National Agenda initiatives. The UAE Vision announced
by His Highness Sheikh Mohammad Bin Rashid Al Maktoum targets the UAE to become
among the competitive and most recognize countries in the world by the Golden Jubilee of the
Union year 2021. Turning these aims into reality, its pillars have been divided into six national
priorities and those areas are to do with society and preserving identity, building a strong
knowledge economy, world-class education, world-class healthcare and a sustainable
environment (Vision 2021, United Arab Emirates).

Since, human beings are leaders by default in their own right; the idea is to create content in the
form of micro-learning videos in an attempt to promote the significance of emotional
intelligence in people’s lives whether at home or at work. Simply, EQ is the ability to understand
one’s emotions and explain them clearly before interacting with society, then understanding
other human beings and learning new social skills to handle other people surrounding you. So,
in an attempt to contribute to the UAE’s ethical, cultural and social peoples’ awareness through
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using principles of emotional intelligence, I personally conducted an experiment that started
since the beginning of my PhD thesis journey in year in August of 2017.

In this experiment administered, micro-learning and social learning seemed to be the fastest
and safest way to raise awareness on EQ skills for all senior or junior professionals at a time. I
decided to take on an initiative on most social media platforms such as LinkedIn, Facebook,
Instagram, Snapchat and Twitter. The micro-learning video is a group of 10 sec clips totalling
between 1-2 minute releases that are recorded in either at work or in my car every Monday and
Thursday mornings with a different message on EQ each time. The goal is to remind the society
at large with those EQ values and then give them some simple tips on how to work on an
improve their human relationships. EQ topics I spoke about vary from empathy, sympathy,
humility, patience, resisting anger, resisting negativity, manifestation, positivity, calamity,
loving one another, forgiving, leading by example.

The micro videos echoed positively on LinkedIn that the profile viewers increased 41% in the
last 90 days building 14,711 followers, drawing traftic of 22,162 profile viewers in 2 weeks. 50%
of these viewers are in an executive/director/founder level, over 75% of these comments were
positive with praises and appreciation for subject matter, voice pitch, body language, simplicity
of message and for the practicality of applying subject matter to their everyday life. In Appendix
1, the table shows the activity that has taken place with the different topics approached. A total
32 videos were posted and for the purpose of this paper, only 10 videos were chosen to be
analysed. Of course assessing the success of this experiment, micro-learning and social learning
videos, can only show by the number of likes of the video, quality of comments, number of
views and ultimately a clear follower growth on all platforms. LinkedIn specifically is a platform
that I was able to test the impact of those videos and the table below shows a descriptive
summary of the recent interactive activity between Mid December 2017 and end of January
2018. Firstly, it is a business platform where professionals come together to share ideas and
learn from each other. Secondly, I didn’t rely on any marketing tactics or team to infiltrate the
videos; all I did was recorded, uploaded and observed impact.
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Table 1:
Analysis 12 posts from Mid- December 2017 to End of January 2018
Number of views Number of Number of likes Good comments bad comments
comments
Taking Permission 18,120 35 417 32 3
Social Ignorance 19,036 27 2967 24 3
Humility 27,745 166 850 160 6
Equality vs 22,694 107 652 100 7
Justice
Get rid of 19,227 72 605 68 4
negativity
Stress 18,743 75 554 70 5
Management
Taking decisions 14,110 67 450 63 4
Don’'t give up 16,097 46 408 42 4
Lean how to say 14,090 47 333 45 2
no
Taking Permission 19,098 35 422 32 3
Art of 19,099 35 346 31 4
communication

The table above shows that, one video on Humility reached up to 27,745 views, 850 likes and
166 comments. Other videos such as Equality versus Justice 22,694 views, 652 likes and 107
comments, on techniques to Get rid of negative energy views went up 19,227, 605 likes and 72
comments, Stress management received 18,743 views, 554 likes and 75 comments, and on
Taking decisions views went up to 14,110, 450 likes and 67 comments. The video on Social
Ignorance received the most number of likes and least number of comments thus far. The
number of bad comments were very minimal in comparison to the number of good comments.
To be able to view activity on this live EQ project, click on the link to see recent activity of the
posts shared. https://www.linkedin.com/in/mayaalhawary/detail/recent-activity/shares/

The quality of comments was more of a positive nature such as the one by S. M. D., a follower
on LinkedIn, watched the video on equality and justice and commented the following: “Thank
you Maya. Justice and equality are topics that transcend culture. Here in the west we enjoy
complete freedom of speech. This brings the opportunity of equality, but the true ‘equalizer’ -
the actual chance for equality is determined by education. An educated adult is able to properly
describe any injustice he or she may have experienced without prejudice, but an uneducated or
ill-educated adult invites injustice because he or she creates value judgments in his listeners.
Accents, grammar, colloquialisms - these all invite value judgments. Only the educated person
enjoys a completely unbiased chance for equality and justice.” Another comment by T. P. A.
also from the LinkedIn network, he says: “Thanks Maya really appreciate you for saying this as
a formal DPS security guard in Dubai! Have encounter some many jungle justice with some
stubborn people that refuse instruction anyway thanks I'm one of you best fans”. Also, M. W,
commented on another video about humility and its importance in leading healthy
relationships and she said: “Hi Maya. Actually, you are right with this caption. It is very relevant
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even on LI In this era of 5 minutes of fame we live on, people often lack intrinsic values and
with the desire to shine; we often forget that we are all human and we have flaws, we become
impatient, unforgiving of the same faults we are guilty of and with all the noises out there, we
don’t get enough introspection. Note to self: “In life what you sow is what you reap, don’t expect
to reap apple when you sow oranges, and if you sow nothing you will reap nothing” Have a have

great day*”.

Most comments are closer to these: “Beautiful as always have wonderful day thanks for sharing
this marvellous advice Maya”, “again well done, we need to behave as you said”, “totally agree
with you Dr. Maya about Emotional Intelligence, as it is the key of success of smart leadership”,

“excellent Job! Thank you for sharing”.

Conclusion

Indeed, many of the problems facing society today are the direct result of emotional ignorance:
depression, addiction, illness, religious conflict, violence and war. “Perhaps we humans have
tried too hard to “civilize” ourselves, trying to deny our true animal nature — our emotional
nature — along the way. We’ve done this because we have had the wrong idea altogether about
the nature of emotion and the important function it serves in our lives” (Morrison, 2007; p.245).

Naturally, people are drawn to universal basic human traits that not necessarily related to
religious beliefs such as empathy, sympathy, fear, love etc. Several studies based on the
relationship between emotional intelligence with physical and mental health have been
conducted. “The results show that emotional intelligence both directly and indirectly are
associated with mental health” (Cherniss, 2000; p.10).

Whether or not programs are actually adopting EQ qualities, various useful skills are learned
like labelling and describing emotions, appraising basic emotions in oneself and others, conflict
management, taking perspective of others, decision making and problem solving techniques,
effective peer relation trainings (Morrison, 2007; p.245).

People seem to be pulled by the idea of short micro-learning videos. The videos aim to minimize
content congestion on common folk. Each micro-learning video deals with a single learning
objective, breaking down knowledge into understandable bits. Learning is not confined any
more to universities and colleges. People are able to study full courses from under their
fingertips off the internet and so the micro-learning technique has made learning gullible.

People seem to enjoy focused content presented on the go through their preferred social media
platform whether twitter, Facebook, Instagram, LinkedIn and Snapchat where the video is
accessible on their smart devices especially mobile phones.

The clearer the spoken language and the stronger the body language, the greater the effect on
its viewers. Familiar language is that which the readers easily recognize and understand because
they use it on a regular basis. One of the most important functions of language is to build
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“homophily” or a sense of commonality with one’s readers. By using language that is familiar
to the reader, the message is likely to have more impact.

People seem to find the presenter/author appealing although she is an Arab Muslim Covered
Female. Richard von Coudenhove-Kalergi in 1925 in Practical Idealism predicted: “The man of
the future will be of a mixed race. Today’s races and classes will gradually disappear owing to
the vanishing of space, time, and prejudice” (Wikipedia). And that exactly what has occurred.
People are more in tune with their humanity rather than their ethnicity. The effects of
globalization have surpassed our expectations in connecting people with mutual
understandings.

People are threatened by the artificial intelligence hype and feel that humanity could be
hindered vanish. These learning videos serve as quick reminders to encourage staying in touch
with our EQ. In the Independent, Hawking points out the benefits that comes from such
technology developments: “one can imagine such technology outsmarting financial markets,
out-inventing human researchers, out-manipulating human leaders, and developing weapons
we cannot even understand. Whereas the short-term impact of AI depends on who controls it,
the long-term impact depends on whether it can be controlled at all” (Love, 2014; p.1).
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Introduction

This paper reports a work in progress to investigate the current and intended future use of open
digital textbooks in Irish higher education. It begins by establishing that open digital textbooks,
as a subset of the wider Open Educational Resources (OER) movement, have not featured
prominently in Irish higher education policy texts. A brief synthesis of the macro-level literature
reveals the strong North American influence driving innovations in open digital textbooks over
the past decade, particularly in response to increasing concerns about rising costs. At the meso-
level the research problem is framed by a gap in the literature and lack of information more
generally about textbook use in Irish higher education, although more specifically the study
aims to establish current and intended future usage of open digital textbooks. Five research
questions that guide the study are then outlined along with the methodology for the first two
parallel work packages: (a) an environmental scan and national baseline survey of open digital
textbooks in the Irish higher education sector; and (b) a micro-level institutional case study of
current practice around the use of textbooks and adoption of open digital textbooks more
particularly. The final work package aspires to develop an open digital textbook initiative based
on findings from earlier phases and the international literature. While the study is still at an
early stage a critical perspective underpins the research as we seek to better understand the
potential transformative advantages of open digital textbooks over and above the use of more
conventional learning resources.

Background

Despite textbooks still being a common feature of the higher education landscape in many
countries the open digital textbook movement has not yet featured prominently in Ireland.
Finding little or no explicit reference to open textbooks or open digital textbooks from a
systematic search of major Irish policy texts evidences this claim. The term textbook for example
does not occur frequently (n =3) in the “National Roadmap for Enhancement in a Digital
World 2015-20177, with the statement, “We will cut costs by going digital” with our textbooks’
appearing in a section under the myth of diminishing costs (National Forum for the
Enhancement of Teaching and Learning in Higher Education, 2015a; p.7). More recently an
Irish case study of open education policy initiatives, which is part of a wider European report
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describing open initiatives in 28 EU countries (Inamorato dos Santos, et al., 2017), supports the
view of a gap of policy-related activity in this area, as no reference is made to open textbooks.

On a related note, Ireland also stands out alongside of Latvia, Luxembourg and Slovenia in this
European Commission report as the only countries not to identify MOOC:s in the context of
open education policy initiatives. The absence of the MOOC movement in Irish policy texts
remains an intriguing gap, especially given the Government’s current focus in the “Higher
Education Systems Framework 2018-2020” on promoting flexible life-long learning (Ministry
of Education and Skills, 2018). Notably, in 2017 the growth of MOOCs continued worldwide
with an estimated 78 million learners registering for a free online course (Class Central, 2018).
This figure is up by 20 million on the previous year and increases to approximately 130 million
learners when China and other developing countries where English is not the primary language
of instruction are included in the census. While globally MOOC:s are still a major force in
shaping thinking and the direction of the OER movement they have not yet replaced the
textbook, as once predicted (Class Central, 2016), and rather it would appear the level of interest
and global activity in promoting open digital textbooks is gaining momentum.

Synthesis of the Literature

Most of the major open digital textbook initiatives over the past decade have taken place in
North America. Of course, textbooks have traditionally been an essential part of higher
education for the majority of students in the United States (US) (Fischer, Hilton, Robinson, &
Wiley, 2015). While the drive for openness is anchored in deep philosophical roots the growth
of open digital textbooks in the US has been partly a pragmatic response to economic crisis,
underfunding of higher education and rising textbook prices. It is reported, for example, that
from 1978 to 2013 textbook prices in the US increased 812% and that in 2014 a typical student
spent about (US) $2000 annually on textbooks (Baglione & Sullivan, 2016). Another US study
claims that since 2006 the cost of college textbooks increased by 73%, which is over four times
the rate of inflation (Senack & Donoghue, 2016). Despite rising costs Allen and Seaman (2016)
found in their survey of over 3,000 US faculty that virtually all courses (98%) require a textbook,
or related study materials, as part of their suite of required resources. While evidence of
textbook use is clear less is known about how students use these books but there is reason to
believe that copyright infringement is widespread (Scorcu & Vici, 2012).

Although there has been a proliferation of OERs in most disciplines over the past decade the
reality is the level of awareness, curriculum integration and repurposing of open resources by
teachers remains quite low - at least in the US (Seaman & Seaman, 2017). However, open digital
textbooks — essentially a collection of OER aggregated in a manner that resembles a textbook
but may also be rich with media and hyperlinks - are an exception as they have proven easier
to garner support of institutional leaders, policy-makers, and major charitable donors. This
claim is evidenced by the strong lead taken by organisations such as the William and Flora
Hewlett Foundation and in some cases government agencies, as clearly demonstrated in the BC
Campus initiative.

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 207
ISBN 978-615-5511-23-3



From Books to MOOCs and Back Again: An Irish Case Study of Open Digital Textbooks
Mark Brown et al.

BC Campus began in 2012 with a project to create a collection of open textbooks aligned with
the top 40 highest-enrolled subject areas in British Columbia (Burgess, 2017). A second phase
began in 2014 with an additional 20 textbooks. The project continues to grow with currently
over 230 open digital textbooks available and at the time of writing the BC Campus OpenEd
website claims that students have saved over $5m (Canadian) through the initiative, which now
includes over 40 participating institutions. While Burgess (2017) acknowledges beyond
estimated financial savings that some of the other success factors are difficult to quantify the
project has contributed to the wider acceptance of OERs and has helped in terms of changing
institutional culture.

Looking to Europe

Around a third of the 28 European case studies reporting on open education policy initiatives
previously mentioned above identify some type of current or planned open digital textbook
project (Inamorato dos Santos, et al., 2017). While few rival the scale of enterprise wide projects
such as BC Campus in 2017 a major open digital textbooks initiative began in the United
Kingdom (UK) led by the OER Hub to test the transferability of the North American model of
success to the local context. More specifically, the UK Open Textbooks project is framed by the
following overarching research question:

What is the viability of introducing open textbooks in UK higher education through the testing
of two proposed models: OpenStax and OpenTextbook Network approaches?

As part of the project a series of workshops has been offered throughout the UK along with the
development of a teacher textbook survey. The findings of this survey, which have yet to be
formally published, coupled with a growing body of research evidence on the usage,
implementation and sustainability of open digital textbooks will inform our own work in the
Irish higher education context.

Research Problem

At this point our knowledge of whether traditional textbooks remains core to the student
learning experience in Irish higher education is largely speculative. With more widespread
implementation of Virtual Learning Environments (VLE) throughout the sector and the growth
of OERs it might be reasonable to assume that usage of textbooks is declining; however, we
simply do not have data to support or refute this assumption. In a similar vein, we have little or
no data on the amount of money Irish students spend on textbooks to support their study, to
what extent they decide to purchase them, and if the costs are a significant barrier to their
success. Accordingly, the research seeks to address this gap in our knowledge.

At a deeper level we still need further evidence to test the underlying assumption that the use
of textbooks (print and digital) and the students who utilize them will have better academic
experiences and demonstrate improved academic performance (Hilton, 2016). Putting aside
any projected financial savings the deeper question is whether the development of open digital
textbooks leads to a transformative advantage over the use of more conventional study
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resources. In other words, we should not lose sight of the risk of merely replacing an old
technology (print textbooks) with a newer innovation (open digital textbooks) without
fundamentally questioning the role and value of the textbook in new 21* century models of
education.

Research Problem

Set against this wider backdrop and the emerging literature in the area the research seeks:

e To investigate the current and intended future usage of open digital textbooks in Irish
higher education and their transformative potential.

Research Questions

The research is framed around five overarching research questions:

e  What is the current usage level of textbooks in Irish higher education?

—  What is the current use of textbooks?
— What is the current use of digital textbooks?
—  What is the current use of open digital textbooks?

e  What awareness, experience and knowledge do Irish educators have of open digital
textbooks?

—  What value do lecturers place on textbooks?

—  What is lecturers’ practice in terms of textbooks?

— What are lecturers’ perceptions of the quality, suitability and potential of open
digital textbooks?

e  What awareness, experience and knowledge do Irish students have of open digital
textbooks?

—  What value do students place on textbooks?

— What is students’ practice in terms of textbooks?

— What are students’ perceptions of the quality, suitability and potential of open
digital textbooks?

e  Whatare the perceived advantages and disadvantages of adopting open digital textbooks
in Irish higher education?

— What are the pedagogical benefits?
—  What are the actual and potential financial benefits?
— What are the potential disadvantages?

e What are the perceived barriers and enablers likely to influence the successful
enterprise-wide adoption of open digital textbooks?

— What are the major barriers?
— What are the major enablers?
—  What are the key lessons for Irish educators?
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Methodology

The research adopts a mixed methods approach involving online surveys; follow up interviews;
and analysis of public databases and relevant websites potentially listing textbook requirements.
There are three main work packages. The first work package involves an environmental scan
and national baseline survey of the sector to establish the status of textbooks, and more
specifically the level of adoption of open digital textbooks, in Irish higher education. Work
package two will undertake a micro-level institutional case study of current practice around the
use of textbooks and adoption and perceived value of open digital textbooks more particularly.
The final work package aspires to develop an open digital textbooks initiative and wider Irish
community of practice in the area based on findings from earlier phases and key lessons from
international literature.

Preliminary Findings

To date the findings of the first work package undertaking an environmental scan of the Irish
higher education sector reveals a dearth of open digital textbook initiatives. For example, a
Google search using the terms “open textbook”, “open digital textbook”, “Ireland”, and “Irish
Higher Education” reveals only one result on the first three pages relevant to Ireland, which
happens to be a Twitter stream dating back to 2010. Further analysis of potentially relevant links
using the wider search terms “Ireland” and “Open Educational Resources” locates just two main
initiatives of any note.

Firstly, search results provide information on the now closed National Digital Learning
Resources (NDLR) service funded by the Higher Education Authority (HEA) of Ireland. The
NDLR was an OER service providing a national open repository, online resource bank and
community portal, shared between the seven universities and 14 institutes of technology
(Marcus-Quinn & Diggins, 2013). The service was originally established and funded by the
HEA in 2005 as a pilot project and went to full service in 2010. The NDLR’s mission was to
promote and support Higher Education sector staff in the collaboration, development and
sharing of learning resources and associated teaching practices (McAvina & Maguire, 2011).

According to Marcus-Quinn and Diggins (2013) by 2012 the NDLR service hosted over 27,000
digital teaching and learning resources. From 2005-2012 the HEA spent approximately €5m on
the NDLR service (HEA, 2012; cited in Marcus-Quinn & Diggins, 2013). Given the level of
funding and reportably mixed reviews of the service the NDLR was placed in limbo in 2012
before any formal evaluation could take place (National Forum for the Enhancement of
Teaching and Learning in Higher Education, 2015b). The NDLR’s demise remains a sensitive
topic in Ireland and although speculative the experience may partly explain why there has not
been a more focussed policy response to the emergence of open digital textbooks as a subset of
the wider OERs movement.

The second major initiative this wider search strategy identified was a report on “Learning
Resources and Open Access in Higher Education Institutions” in Ireland written by a large team
led by Dr. Angelica Risquez from the University of Limerick (National Forum for the
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Enhancement of Teaching and Learning in Higher Education, 2015b). While the emergence of
open digital textbooks is acknowledged in this report to a large extent the deliberate focus on
little OER placed big OER such as MOOC:s and larger scale open education initiatives outside
of scope. This decision is partly understandable given the conception of OER was based on the
following William and Flora Hewlett Foundation definition which incorporates a repurposing
dimension:

“Teaching, learning and research resources that reside in the public domain or
have been released under an intellectual property license that permits their free
use and re-purposing by others. Unlike traditionally copyrighted material, these
resources are available for ‘open’ use, which means users can edit, modify,
customize, and share them” (National Forum for the Enhancement of Teaching
and Learning in Higher Education, 2015b; pp.7-8).

In many respects the report places the value of little OER in their ability to go beyond and/or
provide alternatives to textbooks. This perspective is reflected in the national online survey of
academic staff completed as part of the project by 219 respondents in April 2015, with one
participant reporting:

“Yes, I value having resources available. Not being constrained by what the
textbook authors and editors decide to provide for us is very important. It’s part
of the academic dialogue” (National Forum for the Enhancement of Teaching
and Learning in Higher Education, 2015b; p.90).

It follows that no explicit reference to the potential of the open digital textbook movement
appears in the report’s final recommendations, which focus on raising greater awareness and
showcasing excellent OER, embedding OER and a wider Open Educational Practices (OEP)
philosophy more intentionally within national professional development initiatives, and a call
for an ongoing programme of action research.

A follow up search of the National Forum for the Enhancement of Teaching and Learning in
Higher Education’s website along with their dedicated T&L Scholarship Database using the
terms “textbook” and “open textbook” revealed only one other relevant publication. A review
of Ireland’s higher education technical infrastructure conducted in 2016 compared the findings
of an online survey of senior IT managers and Chief Information Offices (CIOs) at 22 Irish
institutions with the results of the annual US-based Campus Computing Survey to provide an
international benchmark on key priorities (National Forum for the Enhancement of Teaching
and Learning in Higher Education, 2017). As shown in Figure 1 below using survey results
reproduced from the original report (p.26), 68% of Irish respondents compared to 79% in the
US perceive that open source textbooks and OER content will be an important source for
instructional resources in five years. The gap between the two countries is even more notable in
the findings that only 17% of Irish respondents as opposed to 38% in the US consider open
source OER textbooks very important looking to the future. Therefore, from the perspective of
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Irish senior IT managers and CIOs the adoption and wider use of open digital textbooks in
higher education at this time does not appear to be a high priority initiative.

Believe open source textbooks/OER content will be an 79%

important source for instructional resources in five years 48%

. 49%
Encourage use of the Creative Commons
32%

Encourage lecturers to use open source 41%
/OER instructional content 26%
Support lecturer efforts to develop open source 39%

/OER instructional content 26%

Consider open sources/OER textbooks very important, 38%
looking to the future 17%

Consider promoting the use of OER course materials 18%
very important, looking to the future 17%

US (n = 339) Ireland (n = 18-19)

Figure 7 Perceptions of senior IT managers regarding open access in the US and Ireland (Campus
Computing Survey, 2016)

Figure 1. Perceptions of senior IT managers regarding open digital textbooks

Finally, two other desk research methods were deployed to locate relevant open digital textbook
initiatives. A dearth of activity in this area was found by using the search function on the
websites of all Irish universities and institutes of technology using the term open textbooks. In a
similar vein, searches of the websites of the Computers in Education Society of Ireland (CESI)
and Irish Learning Technology Association (ILTA) yielded no relevant results; and nor did a
keyword search of the published proceedings of related conference papers and presentations
dating back to 2010.

At the institutional level a preliminary analysis of an internal database of textbook requirements
for students at Dublin City University (DCU) for Semester 1 and 2 of the 2017/18 academic
year confirms widespread expectations of textbook use. This conclusion is triangulated by
information contained in a publicly searchable website listing textbook requirements. For
example, over 3,000 of DCU’s modules mention at least one textbook. Of the textbooks list
15,922 (72%) are classified as required whilst 6,729 (28%) are listed as recommended reading.
However, further analysis of the specific textbooks listed is required to identify what proportion
is available in printed and digital formats. This analysis is currently underway at the same time
as the development of an online survey to gather data on the practices and perceptions of both
staff and students concerning their use (or non-use) of print and digital textbooks. We hope to
report the results of these surveys along with the findings of a national survey exploring the use
of and perceptions towards the value of open digital textbooks in the next six months.
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Conclusion

This research in progress addresses a significant gap in our understanding of the adoption,
patterns of use and perceived advantages and disadvantages of open digital textbooks in Irish
higher education. The study takes place at a time when there remains a dearth of government
policy and related research in the use of both big and little OERs in Ireland. This interpretation
is supported by our desk research of Irish policy texts and evidence from multiple sources
revealing no major initiatives specifically in the area of open digital textbooks. Given the North
American experience, and growing level of interest in both the UK and Europe, we hope this
Irish case study will contribute to better understandings of the potential transformative
advantages of open digital textbooks. Of course, like MOOCs we also understand that textbooks
are not a single monolith entity and their educational affordances depend on how they are used
by teachers and learners. For this reason, the research aspires to pilot and launch an Irish open
digital textbooks initiative as a platform for further learning and development.
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Abstract

As the provision of MOOCs continues to grow exponentially across the globe, much of the
criticism on the quality of the learning experiences provided is based on its typically low drop-
out rates. There is strong evidence that completion is not a goal for the majority of MOOC
participants neither does it affect their satisfaction and perception of the quality of their learning
experiences. Based on a literature review and analysis of existing quality approaches and
indicators for MOOC:s, the Global MOOC Quality Survey was designed and conducted in order
to access quality perceptions of actors in the MOOC design and implementation process
(n=267). In this paper, we present its first results relating to the designers’ and learners’
experiences with MOOCs and their offered four interaction types: learner-facilitator (LF),
learner-resource (LR), learner-learner (LL) and group-group (GG). Comparing the different
perspectives of learners and designers, our analysis presents significant differences in MOOC
learners’ and designers’ intentions and experiences. The correlation differences of the MOOC
learners and designers on the interaction in MOOC:s are significantly very high. These results
are also compared with the opinions from MOOC designers collected in a number of semi-
structured interviews. Based on the analysis, we conclude this divergence is based on a
misunderstanding between the two target groups on interaction. MOOC designers recognise
its importance, but do not seem to understand and meet fully the expectations of MOOC
learners, as their perception maybe influenced by institutional context.

Introduction

Globalisation and the impact of the internet have contributed significantly to transform living
and working conditions in the last two decades (Castells, 1996). The emergence of the global
economy and the network society has brought new complex societal challenges which have a
great impact on how education is perceived, organised and conducted. There is a strong
pressure from stakeholders to innovate educational practices, making them more flexible and
adjustable to context (Peter & Deimann, 2013; Stracke, 2017a). This results from the need for
citizens to adapt more easily to changing social and work contexts (EC, 2011). But, public
education systems are also expected to educate citizens to become agents of change themselves.
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In order to meet this challenge, major changes are being introduced in education systems
worldwide (OECD, 2016). From a prevailing teacher-centred perspective, education is evolving
to a dominant learner-centred approach as the circumstances and modes of learning are
becoming more diverse as well.

As the complexity and scale of these challenges increases, public opinion and Governments are
also pressuring education systems to respond ever more rapidly and effectively, using less
resources. In face of this, educational institutions and all stakeholders at the different education
levels have been feeling the need for education provision to become more scalable, interoperable
and flexible. In this framework, openness has become a key value in education and learning,
similarly to what also happened although independently in science and innovation. Thus,
inspired by the UNESCO declarations on Open Education (2002 and 2012), in particular the
policy on Open Educational Resources (OER) (UNESCO, 2012), and fostered by the European
Commission’s communication on “Opening Up Education” (EC, 2013), educational
institutions across Europe are transforming, especially in the higher education sector.

One of the drivers for this transition has been the phenomenon of Massive Open Online
Courses (MOOCs). The first MOOC bearing that designation was the “Connectivism and
Connective Knowledge” course (CCKO08) offered by Siemens, Downes, and Cormier at the
University of Manitoba, Canada, in 2008 (Daniel, 2012; Teixeira & Mota, 2014). It drew on the
experiences by Alec Couros (EC&I 831: Social Media & Open Education -
http://eci831.wikispaces.com) and David Wiley (INST 7150 Introduction to Open Education —
http://opencontent.org/wiki/index.php?title=Intro_Open_Ed_Syllabus) who, in 2007, decided
to open the formal, for-credit courses they were teaching at their institutions to anyone who
wanted to take part in them in a not-for-credit, informal way. The term MOOC was coined by
Cormier, after registrations for the course went past 2000 participants (Cormier, 2008).
Although this first MOOC set itself in the larger context of Open Education and OER, it really
became a huge success when Thrun and Norvig opened their “An Introduction to AI” course
at Stanford, in the Fall of 2011, to anyone who wanted to take it for free, an impressive 160000
plus people registered for the course (Teixeira & Mota, 2014).

This unexpected event, coupled with the reputation of the professors and the institution
involved, set in motion what would become the educational phenomenon of 2012 (Daniel,
2012). Soon after Thrun created Udacity, and Koller and Ng created a similar company,
Coursera. Also in 2012, MIT announced the partnership with Harvard which established the
EDx consortium. In the following years, MOOC provision grew constantly. MOOC providers
and learners are now spread across all regions of the globe. According to Class Central (Shah,
2018), the number of MOOC:s in 2017 is higher than ever (9,400) and the same applies to
MOOQOC learners (81 Mio.) and providers (800+).

The unprecedented and rapid popularity of MOOC:s in the last years has led to an increasing
global debate about their quality, involving researchers, practitioners, institutional leaders and
learners. To address the quality issues involved in the discussion, the Massive Online Open
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Education Quality (MOOQ) project was initiated as the European Alliance for the Quality of
MOOGC:s. It is a 3-year project funded by the European Union under the ERASMUS+ call.
MOOQ is directly relevant to several key aspects of the 2011 EU Modernization Agenda.

Designing for quality MOOCs

The quality of the learning design and the experiences it provides for participants has been
subject to much debate in recent years. Typically, the drop-out rates has been used as an
indicator for measuring the quality of the learning experience. In MOOC settings, evidence
indicates they are consistently very low and often below 10% (Hansen & Reich, 2015;
Margaryan, Bianco, & Littlejohn, 2015). This has fuelled much of the criticism on the quality of
current MOOC design. A new research agenda has been claimed in literature to reboot MOOCs
(Hansen & Reich, 2015; Reich, 2015). However, this discussion of low quality MOOC:s is based
on an improper use of drop-out rates as a quality indicator given these courses are mostly non-
formal learning experiences (Onah, Sinclair, & Boyatt, 2014). Moreover, most of the criticism
in academia derives from the fact MOOC:s are seen as a synonym for “teaching classes online to
a high number of students”, without a sound understanding of how the notions of open and
massive were the real change operators in the initial concept, or of the history and practice of
distance and online education (Teixeira & Mota, 2014). In fact, most universities have adopted
a traditional teacher-centred model of MOOC design. Although it allowed them to claim to be
innovative, it actually didn’t change much of their old culture and pedagogical practices.

As a consequence, alternative evaluation measures for MOOCs have been proposed and
discussed in order to better address learners and their personal intentions and goals in learning
with MOOCs (Henderikx, Kreijns, & Kalz, 2017; Stracke, 2017b; Teixeira & Mota, 2014). As
MOOCs become an important part of higher education institutions’ provision and are
increasingly used in formal learning contexts, the debate on how they meet quality standards
gains relevance. To contribute to informed decision-making by providers and designers, the
MOOQ project aims at developing in an open dialogue with the experts’ community a Quality
Reference Framework (QRF) for MOOC:s. An international alliance was established to connect
and bring together key experts and organizations to collaboratively address the quality of open
online learning and education and, in particular, MOOCs.

One key element to assure the success and the quality of learning processes is social interaction.
This is particularly the case in online learning and especially in open learning contexts as it
happens with MOOC settings (Tawfik et al., 2017). Research has provided much evidence that
interactions with content, teacher/facilitators and pears lead to better results (Zimmerman,
2012), a perceived higher quality of courses (Reich, 2015), satisfaction with the learning
experience (Sher, 2009) and perceived effectiveness (Nandi, Hamilton, & Harland, 2012). Early
literature on MOOCs has investigated the nature of learner interactions with their course
environments. However, to date we know very little about the nature of interactions between
learners and facilitators or how these actors perceive the value of exchanging information with
one another (Gillani & Eynon, 2014).
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In fact, individual support or tutoring is impossible in a scalable or massive course environment.
While there should be suggested activities and guidance from the course organizers, these can
be carried out only at a more general level. Learning support in a MOOC environment has to
rest mainly in the learning community, through collaboration, dialogue, peer feedback and
active engagement from participants in the learning process. Participants in MOOCs are
therefore expected to take an active role and be responsible for their own learning, but also
seldom to actively engage in helping build a supporting learning community (Teixeira & Mota,
2014).

As Moore points out, interaction is a term which carries many meanings as to be almost useless
unless specific sub-meanings can be defined and generally agreed upon (Moore, 1989). In our
research we have applied the three interaction types defined by Moore for distance education:
learner-instructor (LI), learner-content (LC), learner-learner (LL). But, we’ve also included an
additional fourth kind of interaction, as MOOCs by definition imply targeting and involving a
high number of learners, potentially an unlimited amount. As such, learning activities are often
conducted not individually but by random teams or groups of learners who join for a specific
interest. The revised typology for learning interaction is the following: learner-facilitator (LF),
learner-resource (LR), learner-learner (LL) and group-group (GG). In this paper we present a
comparative analysis of the learners and designers perception of their experiences and
interaction in MOOC:s, focusing on interaction. The results will lead to the development of a
future QREF to support quality MOOC design.

The Global MOOC Quality Survey

The first output of the MOOQ project was a survey on existing practices and design patterns
for integrating quality approaches on emerging open online courses, including active discourse
on open issues and concerns arising from the massive, large-scale implementations, showcasing
paradigms of key players in the field. The goal was to reveal design patterns, both current and
evolving beyond the classic theories of distance education. The analysis of the collected data will
allow to derive best practises that are appropriate input for the design of the QRF.

Based on an in-depth review of literature and the analysis of existing quality approaches,
evaluation instruments and quality indicators for MOOCs, we have prepared the Global MOOC
Quality Survey, which was designed in two steps: First, a small pre-survey with a set of potential
questions was developed and administered. We could already see from the pre-survey
respondents (n = 45) that the pattern of MOOC learners’ intentions when engaging ina MOOC
experience was not similar to the one shown by the designers.

The following step was the development and launch of the Global MOOC Quality Survey which
targeted three different groups of actors in a MOOC environment: learners, designers and
facilitators. The survey was conducted in an open format over a period of four months in the
first half of 2017. For its dissemination, the MOOQ team had the support of the leading
international associations and institutions in the field.
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On Table 1 below an overview of the number of participants from the three target groups is
presented.

Table 1: Participants of Global MOOC Survey

MOOC learners MOOC designers MOOC facilitators TOTAL
Participants 166 68 33 267

As shown on Table 1, the number of respondents was significantly high for this kind of survey.
As expected, the number of learners who responded is higher than the number of designers and
of facilitators. Comparatively, the number of facilitators is quite relevant as not many MOOCs
provide facilitation.

According to the gender profile, the female MOOC learners who participated in the survey are
younger and reporting a lower level of highest education. This feature is in line with their lower
age. The distribution is also not surprising in what refers to the age range when compared with
MOOC and average populations, whereas the educational level is very high in relation to the
average population but very similar to the reported MOOC populations (Dillahunt, Wang, &
Teasley, 2014; Glass, Shiokawa-Baklan, & Saltarelli, 2016). Both male and female groups of
learners are coming from all five continents even if the majority originated from Europe.

Results on learners’ and designers’ perceptions on MOOC experiences

The findings from the Global MOOC Survey on the designers’ and learners’ perspectives on
experiences and interaction in MOOCs are described in this section (for more details see
Stracke et al., 2018). On Table 2 we present the responses of the learners on their learning
experience (question item LLE4).

Table 2: Answers on Learning Experience LLE4 by Learners

n VB B N G VG
Learning experience 166 4 4 13 75 70
VB: Very Bad, B: Bad, N: Neutral, G: Good, VG: Very Good

On Table 3 we show the responses of the designers on their design experience (question item
DDEA4).

Table 3: Answers on Design Experience DDE4 by Designers

n VB B N G VG
Design experience 68 1 2 13 33 19
VB: Very Bad, B: Bad, N: Neutral, G: Good, VG: Very Good

As shown in Tables 2 and 3, most of the 234 learners and designers who participated in the
survey reported positive experiences with MOOCs. Over one third of them (38%) rate their
experiences as very good (VG) and close to half (46%) declare them as good (G). This
perception, however, is not similar in the two groups. Almost all of the learners (87%) report a
very good (VG) or good (G) experiences with MOOCs while slightly less designers share a
positive perception (77%). The result is much more significant though when we look only at the
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highest rating. In fact, close to half of the learners (42%) report their experiences as very good
when compared to only 28% of the designers. The high degree of satisfaction shown by the
learners with their MOOC learning experiences is consistent with the results from most MOOC
surveys. This is not surprising and it demonstrates how completion rates fail to capture the
essence of a non-formal learning experience.

On the other hand, a possible explanation for the divergence between the perceptions on
experiences by learners and designers may be linked with the great challenges faced by designers
in their work. It seems designers might underestimate the complex multiple factors involved in
course design for open and scalable learning environments. As such, they might feel unease
when interpreting their design experiences.

Results on learners’ and designers’ perceptions of interaction in MOOCs

Next, we present specific findings from the Global MOOC Quality Survey on the MOOC
interactions as perceived by the designers and the MOOC interactions as reported by the
learners. On Table 4 we show the learners’ responses on the experienced interactions in
MOOC:s (LF, LL, LR and GG = question items LLR4-1 to LLR4-4).

Table 4: Answers on Interaction ltems LLR4 by Learners

n NA SD D N A SA

LF by learners 146 20 5 13 48 37 23

LL by learners 146 15 3 17 34 51 26

LR by learners 146 9 2 8 25 61 41

GGbylearners 146 37 4 15 50 24 16
N/A: Not available, SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA: Strongly Agree

From the answers, it is clear learners perceive as more relevant the interaction with resources.
Most of them (70%) strongly agree (SA) or agree (A) with this statement. A not so strong
agreement (53%) is reported by learners regarding interaction with pears. Even so, this two
types stand out as the perceived as more significant. Looking at the interaction with facilitators,
only 41% strongly agree (SA) or agree (A). This is an interesting finding although not surprising
given the special characteristics of a typical MOOC learning environment.

As presented in detail in another paper (Stracke et al., 2018), the bivariate correlations between
the learners’ interactions (LLR4 items as predictors) and learners’ experiences (LLE4 as
outcome) show very high significant relations between three types of interaction and the
learning experience (LLE4), namely LF (LLR4-1: “Interaction between learners and
facilitators”), LL (LLR-2: “Interaction among learners”) and LR (LLR4-3: “Interaction between
learners and learning resources”), whereas there is no significant relation between GG (LLR4-
4: “Interaction among teams and groups”) and the learning experiences (LLE4). In addition, the
coefficient of determination (R2) measuring the substantive importance of an effect is very high
for the three interaction types LF, LL and LR.
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On Table 5 we present the designers’ responses on the designed interactions in MOOCs (LF,
LL, LR and GG = question items DLR4-1 to DLR4-4).

Table 5: Answers on Interaction ltems DLR4 by Designers

n NA SD D N A SA

LF by designers 52 2 1T 5 11 24 9

LLbydesigners 52 1 1 3 11 19 17

LR by designers 52 3 1T 0 4 22 22

GG by designers 52 8 2 10 14 13 5
N/A: Not available, SD: Strongly Disagree, D: Disagree, N: Neutral, A: Agree, SA: Strongly Agree

The results shown are consistent with the learner’s although with a higher expression. An even
larger level of agreement is reported by designers in what concerns the interaction with
resources. The very large majority (85%) strongly agree or agree with the statement referring to
the interaction with resources. The same phenomena occurs in relation to interaction with pears
(69%). However, the difference between the previous type and the leaner’s interaction with
facilitators is not as clear as in the case of learners. As much as 64% strongly agree or agree with
the statement opposed to only 41% of the learners.

As explained in detail in the above mentioned paper (Stracke etal., 2018), the bivariate
correlations between the designers’ interactions (DLR4 items as predictors) and designers’
experiences (DDE4 as outcome) do not present any significant relation between the four
interaction types (LF, LL, LR and GG) and the design experience (DDE4). But, the results are
quite different for the two interaction types LL and LR and for the two interaction types LF and
GG. The coefficient of determination (R2) measuring the substantive importance of an effect is
quite high for the two interaction types LL and LR: They are sharing around 4.5%.

Comparison of learners’ and designers’ perceptions on interaction

Comparing the correlations from the learners’ and designers’ answers it seems that their
perspectives on the importance of the three traditional interaction types are very contradictory
(Moore, 1989). There is consensus on the fourth interaction type (GG) as the p value is the
lowest for both, learners and designers, i.e. no direct relation can be demonstrated. Among the
three interaction types with very high significant relations for the learners, two interaction types
(LL and LR) have a much lower p value, i.e. a small relationship could exist for the designers
whereas it is excluded for the other interaction type (LF) with p =.703. In general, it is
surprising that designers do not value interaction as much as the learners what could lead to
MOOC designs not fitting the interests and demands of the learners (as referred previously for
a more detailed analysis see Stracke et al., 2018).

Input from semi-structured interviews with designers

In the framework of the research, a number of additional semi-structured interviews was
conducted with providers, designers and facilitators. Regarding interaction in MOOC:s, it is
particular significant to review the perspective shared by the designers. For this purpose, we've
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selected a set of three interviews (2 males and 1 female). All the designers interviewed are much
experienced.

The importance of interaction is recognised by all three designers and they agree this depends
on the design options. As one designer states, a MOOC in which interaction and collaboration
do not happen is very likely to be unsuccessful and therefore will have no relevance to the
institution that provides it. In addition, it is also stressed by the designers the connection
between interaction and the pedagogical approach and design model selected. However, it can
also be concluded from the interviews that the different approaches to the design process across
institutions can influence substantially the options taken by the designers. In the case of one of
the institutions represented there is a reference pedagogical model for MOOC:s in place, which
has been subject to continuous improvement. This model promotes a learner-centred design
and awards much importance to interaction. Another institution provides a set of broad design
principles (interactivity, flexibility, innovation, contextualization, among others), but confers
teachers the responsibility to individually choose the principles to include in the MOOC design.

Based on this input from the interviews, we can conclude that although designers acknowledge
the importance of interaction, institutional context might play an important role in how this
importance is perceived by designers in their actual practice.

Conclusion

In this paper we present the first findings from the Global MOOC Quality Survey with a focus
on the comparison between designers’ and learners’ different perceptions of their experiences
and perspectives on interactions in MOOCs. Regarding their perceptions on the MOOC
experiences, we’ve found the designers report a less positive perception of the quality and
impact of their design work than the learners as they rate consistently higher their learning
experiences. In what relates to interaction, major differences were found between learners’ and
designers’ perception of the importance of three traditional interaction types identified by
Moore. There was a very high significant relationship (p <.001) between the learners’ MOOC
experience and the three interaction types LF, LR and LL and a significant relationship
(p = .026) for the fourth interaction type GG, which was added by us. On the contrary, we didn’t
found a significant relationship between the designers’s MOOC experience and all four
interaction types (for the full analysis see Stracke et al., 2018).

Comparing the different perspectives of learners and designers, our analysis presents significant
differences in MOOC learners” and designers’ intentions and experiences. The correlation
differences of the MOOC learners and designers on the interaction in MOOC:s are significantly
very high. We suggest as an explanation for this divergence the different perspectives hold by
designers’ and learners’ on interaction in MOOCs. MOOC designers do not seem to understand
very well the needs and demands of MOOC learners or may be too much conditioned by their
institutional environments in their design options, as the results from the additional interviews
suggest. This leads us to conclude that it can be questioned whether designers and
institutions/providers are currently understanding and thus fully meeting the expectations of
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MOOQOC learners. Given the importance and impact of this innovative type of educational
provision, we believe there is the need to foster the dissemination of quality learning design
models and practices specific for MOOCs which are clearly learner-centred and based on
successful distance and online learning experience.
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Motivation, research question and background

Massive Online Open Courses (MOOC:s) are one of the main important trends for the higher
education worldwide. The relevance of this new tool for digital learning is related with its major
features: (a) courses are “massive” (i.e. allowing scalability), (b) open to everyone interested in
a topic, and (c) available online just thanks to an internet connection and a digital device.
MOOQOC:s are then an example of “disruptive innovation” that could revolutionize education as
we know (Christensen & Eyring, 2011). The benefits related to MOOCs concern both efficiency
and quality of education service. Universities engage with MOOC:s seeking to increase their
visibility, recruit new students (Hollands & Tirthali, 2014), provide flexibility of learning
outcomes, improve campus teaching and respond to the evolving needs of learners worldwide.
Effectively, MOOCs can have a wide range of impacts on Higher Education institutions,
encompassing marketing facilitation (Riddle, 2012), stakeholder inclusiveness through
democratization of education (Jorge et al. 2015), new university structure, as well as day-to-day
operations improvements. Furthermore, MOOC:s allow academic institutions to decrease their
cost structure: lower costs can be reached through the reduction in facilities expenses (Bacow
et al. 2012). Focusing on students’ benefit introduced by MOOCs, we can observe that, starting
from lower levels of education, MOOCs help students to prepare for a school/university
enrolment test or a school/university exam, providing a higher flexibility and a higher quality
of preparation. In this respect, MOOCs can boost students’ motivation, employing several ways
of supporting the learning process (Jorge et al. 2015).

The present research moves from this point focusing on the MOOC platform developed by
Politecnico di Milano, the first Italian university to develop its own portal: POK (PoliMi Open
Knowledge). This online platform has its own unique strategy: not as a substitute to traditional
education but as a support, by facilitating, or actually bridging, the transitions at key stages of
the educational path - from high school to university, from bachelor to master degree, from
university to the work environment: “MOOC:s to bridge the gaps” (Politecnico di Milano, 2015).
In this perspective, the main aim of these MOOC:s is to level the playing field between students
who have very different educational background - for being able to attend the courses at PoliMi
with the best auspices. The case of Politecnico di Milano represents a significant opportunity of
research, thanks to its explicit strategy in developing MOOCs. Furthermore, a considerable
benefit of focusing the research on POK platform is the availability of a large number of data

226



Assessing the Effect of Massive Online Open Courses as Remedial Courses in Higher Education
Tommaso Agasisti et al.

concerning, not only POK users, but also all Politecnico di Milano students. In the context of
the MOOC:s offer provided by Politecnico di Milano through its platform POK, this study wants
to examine the two following research question:

e Which are the effects of using MOOC on the students’ subsequent academic
performances, after taking into account their individual characteristics?

We focus on the students enrolled in three different MOOC:s types, one of “From Bachelor's to
Master” (FinAccountl101), the other of “From High School to University” (MAT101, FIS101
and FIS102) - the reason of the choice stems from the direct relationship between these MOOCs
and subsequent PoliMi’s courses taken by students. From strategical point of view, Politecnico
di Milano developed POK (PoliMi Open Knowledge) following three main objectives: (a) meet
a diversity of learners’ needs; (b) introduce scientific culture to citizens; (c) support new forms
of teaching and learning and their integration to enhance curricular education at Politecnico di
Milano (PoliMi Open Knowledge, 2015). The idea of the proponents is to provide materials that
can align the basic competences of prospective students to the knowledge that is assumed to be
acquired before taking the courses at PoliMi (as, for instance, basic competences in physics and
mathematics). From a technological perspective, the POK platform is a personalized version of
Open EdX, the open source platform of EdX, which has been made available to other
institutions since June 2013. On June 3", 2014 the first three POK courses went online. The
results, after the first year, were very encouraging in terms of participation: 22,900 total of
MOOQOC participants, 15,400 users enrolled in POK platform and 10 MOOC:s online. Now, after
almost two years, the MOOCs available are 15 (fifteen) and users enrolled are approximately
24,000 (PoliMi Open Knowledge, 2015).

Theoretical framework and hypotheses of the research

The second research question deals with the measurement of the effects of using MOOCs on
subsequent exams taken in corresponding disciplines. Our purpose is to offer an empirical
analysis, not only of the impact on the MOOCs’ performances (i.e. the success of the POK
initiative), but also on the academic performances of students, who use POK as a support for
the preparation in a specific subsequent academic course. According to the Politecnico di
Milano’s strategy of POK delivery, we expect to find a positive correlation between using
MOOC:s and the students” performances in the academic course, concerning the same topic
developed in MOOC. Although Greene et al. (2015) found empirical evidence that the factor
“MOOC supports academic current program” has a significant negative effect on MOOCs
achievements; we think that the evidences for POK could generate the opposite results, thanks
to its unique strategy of dealing with an alignment of competences at the beginning of academic
courses. Specifically, POK courses have the main aim of aligning entry-level competences across
students who have a different educational background. It can then be the case that the main
beneficial effect can be concentrated on those students who lack the basic competences in core
subjects, and can fill their gaps through MOOC:s, being able to pass subsequent first-year exams
even if they do not have strong experiences in secondary education on related disciplines.
Hence, our hypothesis is:

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova 227
ISBN 978-615-5511-23-3



Assessing the Effect of Massive Online Open Courses as Remedial Courses in Higher Education
Tommaso Agasisti et al.

e Hypothesis: Students who attend a POK course do obtain higher performances (i.e.
higher grades) in discipline-related courses that they attend in their subsequent studies
at Politecnico di Milano (both bachelor and master courses), when compared with their
similar counterparts who did not attend the corresponding POK course.

Data and methodology

In order to investigate the possible effect that completing a MOOC (i.e. obtaining the final
certificate), has on the ability of a student to succeed in a discipline-related exam, we now take
into consideration POK users who are enrolled at PoliMi. Moreover, we focus our attention on
four MOOCs whose relationship with an academic exam is evident, namely:

e MATI101, which is presented on POK in the cluster “From high school to university”
and is related to the exam of Mathematical Analysis and Geometry;

e FIS101 and FIS102, both contained in the cluster “From high school to university” and
related to the exam of Physics;

e FINACCOUNTI101, part of the cluster “From bachelor to master” and directly related
to the exam of Accounting Finance and Control (AFC).

Mathematical Analysis, Geometry and Physics are part of the study plan of all bachelor degrees
in Engineering at PoliMi. Accounting finance and control is part of the study plan in
Management Engineering (master degree). For this reason, we consider two populations of
PoliMi students in this last part of the paper:

e Students who enrolled in 2014/15 Academic Year in a bachelor degree in Engineering
(N=5,928);

e Students who enrolled in 2014/15 Academic Year in a master degree in Management
Engineering (N=663).

Only a subgroup of students enrolled in one of the MOOC:s previously cited: they are 1,329 for
Mathematics, 1,251 for Physics and 101 for AFC. As a last step, we consider the subgroup that
obtained the final certificate of the MOOGC, that is a score in the final test higher than 0.6 (Figure
1 summarizes the sample selection).

Students who Students who
obtained the obtained the
certificate: N=290 certificate: N=83
MAT101 FIS101/102
Students enrolled Students enrolled in
in{ane of the {ene of the editions
editions of) of) FIS101 or 102
MAT101: N=1,329 N=1,251

’ Students ’ Students
matriculated in N
2014/15 AY. In Zﬂ;ﬂlfcﬂaﬁievd\‘:
engineering. N engineering:
N=5,928 Students wha N=5,928
obtained the v
certificate: N=22

Students enrolled
FINACCOUNT101 in {one of the
editions of)
FINACCOUNT101:

N=189
Students
matriculated in
2014/15 AY. In
management
engineering: N=663

Figure 1. Sample size and selection
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Starting from the original population of students, we define two possible “treatments”; the first
option is obtaining the final certificate in the related MOOC, the second option include a higher
number of possible treated students, defining the treatment as being active in the related
MOOC. By active we mean the same stated in previous paragraphs: obtaining a final score
higher than 0.1. This means that the student has at least started the final test or one of the
intermediate test, having an interaction with the platform other than the pure enrolment in the
MOOC. In our data, this treatment is expressed through a binary variable (Di) equal to 1 when
the student i is treated, and 0 otherwise. The underneath assumption is that finalizing the
MOOC would have a positive/negative effect on the ability of the student to obtain a higher
score/pass the discipline-related exam, which is our outcome variable. To investigate this issue,
we apply a propensity score matching approach, where the treatment effect T for a student i can
be expressed as

T; = ¥;(1) — v;(0) (1)

where Y;(D;) is the potential outcome, given the treatment D;. The final parameter of interest,
defined as the “average treatment effect on the treated” (ATT) is then defined as

Tyrr = E[Y(DID = 1] = E[Y(0)[D =1] (2)

In this paper, we propose two possible outcomes Y;. The first is a dummy variable equal to 1
when the student passed the exam and 0 otherwise; in this sense, the effect of the treatment can
be read as the effect on the probability to pass the exam. The second outcome is the grade
obtained by the student; it varies from 18 (the sufficiency) to 30 when the student passed the
exam, and is missing when he/she did not. It is worth to stress that the three exams are
considered separately, so that three propensity score matching models are actually run.
Propensity scores are defined through a probit regression where the dependent variable is
obtaining the certificate/being active in the MOOC (dummy = 1) or not (dummy = 0). To
estimate this parameter, we include a vector of student’s personal characteristics (X1) and
information about his/her university career (X2). Computing the propensity scores through
this methodology, we aim at including as many observable individual characteristics as possible,
so that the matching procedure allows the comparison of students that only differ in their
exposition to treatment.

D; = ag+ a1 Xy, + a Xy, + ¢ (3)

Among individual characteristics we consider gender, citizenship, Region of residency (if the
student is resident in Lombardy Region, where PoliMi is located, or not) and the socio-
economic status. About the university career we take into consideration if the student obtained
a scholarship, the average grade obtained in his/her career and the amount of university credits.
Moreover, for master’s students we consider if the student obtained the bachelor degree at
PoliMi or not and if he/she is a supplementary year student, which refers to student who took
more time than generally expected to complete the bachelor’s degree. For bachelor’s students
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we consider the high school grade and if he/she obtained a diploma with a major in scientific
disciplines (called liceo scientifico in Italy); finally, we take into consideration if the student
obtained an OFA, attributed to students who had to repeat the admission exam at PoliMi
because they did not reach the minimum score in Physics or Mathematics.

Empirical results

At first, treatment is defined as obtaining the certificate in the related MOOC. From a
descriptive point of view, some characteristics are statistically different between treated and
control groups. A higher percentage of female students obtained the certificate of Mathematical
Analysis and Physics (33% and 31%, respectively); treated students tend to have a higher exam
average and more credits by course attended in their university career, indicating a higher
relative performance at university. They also register a higher grade from high school, referring
to higher level of competencies at their entrance at university (for bachelor students). Though,
when focusing on the level of entrance competencies in Mathematics and Physics, there appears
to be a lack of matching with PoliMi requirements, given the higher number of students who
obtained an OFA (i.e. a formative ‘debt’ assigned to students who did not pass the Mathematics
of the Physics section of the admission exam). Looking at panel B, the significant characteristics
in the estimation of the propensity scores are those related to the university career (average
exam grade) and high school career (high school grade), both positively related to the
probability to obtain the certificate in Mathematics and Physics. In other terms, the higher the
average grade, the higher the probability to complete the related MOOC. Moreover, being a
female student and having had an OFA are both positively related to the probability to obtain
the certificate in Analysis (in the latter case, stressing the role of MOOC courses in filling a
competence gap).

In order to have a closer look at the phenomenon, we also define a second possible treatment,
which is defined as being active in the related MOOC (as discussed above, by active we mean a
student obtaining a final score higher then 0.1). From this point of view, results show a pattern
that follows the previous one. In this case, the effect is not significant, but negatively related to
the student’s grade. We can interpret the negative treatment effect on exam grade in the light
of the recovering (aligning) role of MOOC:s. In this interpretation, students who attend MOOCs
are those who would have obtained lower grades also in absence of treatment. Though,
attending a MOOC has a positive effect on their ability to pass the exam. In other terms, this is
due to the effect of the MOOC that help students with a lack of initial competencies to pass the
MOOC-related exam, though obtaining lower grades than the average. To test this hypothesis,
we consider those students who have been defined as active in each MOOC, comparing them
to all the other students matriculated in the same year. Among them, we look at those who can
be defined low-achieving since their entrance at PoliMi. This definition is based on the high
school grade for Mathematical Analysis and Physics, and on the bachelor grade for AFC. We
define students with a lack of initial competencies those who obtained a high school grade lower
than 70 up to 100 (60 is the sufficiency); for master students, this definition is reserved for those
whose bachelor grade is lower than 90 up to 110. Finally, among those students who are low
achieving, we compare the proportion of them who were also able to pass the MOOC-related
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exam. The students who passed the exam of Mathematical Analysis and were labelled as active
in the related MOOC are 30% of low achieving students, while the proportion is 26% for
students that did not take part in the MOOC. Similarly, the percentage is 44% in Physics, versus
36% among similar students not active or not enrolled in the MOOC. Finally, the percentage is
100% for AFC, as it is 87% for all other students. The higher percentage of low achieving
students able to pass the exam, given their participation in the discipline-related MOOC,
support the hypothesis that MOOC:s are actually used by students to “close the gap” in a specific
discipline. This helps them to increase the possibility to pass the exam, even though with
averagely lower scores. In order to check this last hypothesis, we run the propensity score
matching only considering the group of students who have a lack of competencies in core
subjects. Results from Table 1 show that this is actually the case, with all the test scores higher
for the treated group than for the control one, though not significant. Looking at the increase
in the probability of passing the exam, we can actually see a significant effect in Mathematical
Analysis: among students with a lack of initial competencies, those who attended the MOOC in
mathematics obtain a 15% increase in the probability to pass the exam than their comparable
counterparts who did not - and, this effect is statistically significant.

Table 1: Propensity score matching, treatment: being active in the MOOC subgroup of students
who lack of initial competencies
Panel A. Descriptive statistics
Mathematical Analysis Physics AFC
Variable Treated Control Treated Control Treated Control
N=113 N=901 N=16 N=998 N=9 N=105
Female student (dummy=1) Mean 0.21* 0.09* 0.06 0.11 0.33 0.29
Std Dev 0.41 0.30 0.25 0.31 0.50 0.45
Italian citizen (dummy=1) Mean 0.76* 0.91~ 0.75" 0.90* 1.00 0.99
Std Dev 0.43 0.27 0.45 0.30 0.00 0.10
Lombardy Region resident (dummy=1) Mean 0.74* 0.81* 0.62* 0.80* 0.78 0.70
Std Dev 0.44 0.39 0.50 0.40 0.44 0.46
Socio-economic status (discrete variable from 1 to 10) Mean 5.81 6.25 6.19 6.20 533" 7.34*
Std Dev 3.16 2.99 3.04 3.01 2.00 2.83
Scholarship awared (dummy=1) Mean 0.02 0.02 0.06 0.02 0.00 0.06
Std Dev 0.13 0.15 0.25 0.15 0.00 0.23
Average exams grade (up to 30) Mean 22.09 21.90 23.06* 21.90* 26.50 25.89
Std Dev 2.31 2.29 2.66 2.28 1.54 1.29
Credits amount (in the career) Mean 42.35 4410 50.69 43.79 70.00 69.29
Std Dev 28.35 29.23 27.94 29.14 16.77 17.20
Scientific high school diploma (dummy=1) Mean 0.46* 0.72* 0.50 0.70
Std Dev 0.50 0.45 0.52 0.46
High school grade (up to 100) Mean 65.03 65.57 64.13 65.53
Std Dev 3.79 3.55 4.03 3.57
OFA student (dummy=1) Mean 0.39* 0.14* 0.19 0.17
Std Dev 0.49 0.35 0.40 0.38
Supplementary year student (dummy=1) Mean 0.00 0.02
Std Dev 0.00 0.14
PoliMi bachelor degree (dummy=1) Mean 1.00 1.00
Std Dev 0.00 0.00
Note: * p<0.1, Ha: difference between treated and control groups != 0.
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Panel B.  Treatment effect

Subject Output #Untreated #Treated Sample Treated Controls Difference S.E T-stat
Grade obtained € 228 34 Unmatched 22.40 21.08 1.30 0.525 248

Mathematical [18;30] ATT 22.40 21.94 0.44 0.441 0.55
Analysis Having passed the 651 80 Unmatched 043 0.35 0.07 0.057 1.32
exam € [0;1] ATT 0.43 0.28 0.15 0.075 2.00

Grade obtained € 356 7 Unmatched 23.29 2145 1.83 1.199 1.53

Physics [18;30] ATT 23.29 21.71 1.57 2.132 0.74
Having passed the 718 13 Unmatched 0.54 0.50 0.04 0.140 0.3

exam € [0;1] ATT 0.54 0.69 -0.15 0.196 -0.78
AFC Grade obtained € 91 9 Unmatched 25.33 2497 0.37 0.724 0.51
[18;30] ATT 25.33 24.67 1.07 1.067 0.62

Note: Number of treated and untreated students refer to those on common support.

A student is “active” when the final grade is higher than 0.1. Socio-economic status is measured by the fee level. Credits amount refers to the number of
credits by courses attended since the students’ enrolment. OFA students are those who showed a lack of core competences in the admission exam.
Supplementary year students are those who took more time then theoretically expected to complete the degree.

Concluding remarks

The current paper considers the empirical experience of an Italian technical university
providing MOOC:s. In line with the initial hypothesis, results show a potential effect of these
courses to bridge students’ gaps. A causal approach is adopted to estimate the effect of attending
MOOCs on students’ subsequent achievement by means of a propensity score matching
approach. Results show a heterogeneity of the effect, which is not overall significant. Though,
when attention is focused on students with a lack of initial competencies (in terms of grade in
the lower level of education), the effect of attending MOOC is positive and significant for
mathematical analysis. This result can be interpreted as a partial alignment between
institutional strategy - MOOC:s to bridge the gaps — and performances observed. Hence, it is
particularly important for higher education institutions to formalise objectives and strategies
for digital learning, in order to be able to target efforts accordingly and assess the level of
accomplishment.

Further research should include a new wave of data, in order to make estimations more robust
and test for the persistence of the effects over time. Moreover, empirical data should be
supported by means of interviews made to students - to check their level of satisfaction with
the course attended and catch their motivation and engagement — and with lecturers - to
investigate the strengths and weaknesses of their course design strategy.
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Abstract

This paper exposes a use case concerning a policy for developing Massive Open Online Courses
(MOOC:s). This document presents the strategy adopted by the University of Applied Sciences,
Western Switzerland (quoted in this document as HES-SO), a 20-year-old tertiary university
based in Switzerland. After a description of the strategy, the paper details the means
implemented, namely the local hosting platform stemming from a “Moocization” of Moodle,
the methodology used for production and the MOOCs developed. The metrics obtained since
2014, are consolidated, presented and analysed in the conclusion part of the paper.

Context

Since 2011, distance education has been reshaped by the onset of a new type of teaching, the
MOOC:s. These courses are considered as a disruptive innovation to bring reform in higher
education.

MOOCs enable a mostly free access to higher-level education for many self-motivated people
worldwide (Jordan, 2014). Hundreds of such courses are nowadays developed by universities
from all over the world, particularly by prestigious American universities, such as Stanford or
Harvard, while more than 35 million people worldwide attended a MOOC in 2015 and more
than 2 million among those have successfully completed a course with certification (Hollands
& Tirthali, 2014).

The University of Applied Sciences Western Switzerland (HES-SO) decided in 2013 to develop
a MOOC project to evaluate the potential of these courses.

21,000 students (27% of the 8 Swiss UAS students) enrol every year in the different curricula
proposed by the HES-SO. This 20-year-old university offers students strong references to the
real professional world, either by linking the teaching laboratories with real experiments or by
developing projects with professionals in action and has become a great source of skills, ideas,
innovation, creativity and knowledge. With its six faculties (Design and Fine Arts, Business,
Management and Services, Engineering and Architecture, Music and Performing Arts, Health
and Social Work), HES-SO plays a preeminent role in the seven cantons of Western Switzerland
where its faculties stand.

234



MOOCs in Local Young Tertiary Universities: Strategy and Metrics
Anne-Dominique Salamin, David Russo

The HES-SO has created an e-learning Centre, called Cyberlearn, in 2004. The Centre is in
charge of developing and conducting research in blended learning, comprising the pedagogical
use and implementation of new innovative and disruptive technologies.

A two phase strategy

The HES-SO Board of Education designed a MOOC strategy in two phases. The first phase
(2013-2015), when a pilot project was launched and assessed, has been followed by a second
phase lasting from 2016 to 2020, during which MOOC:s are developed to become fully-fledged
in this field. After completion of the second phase, a global appraisal of the MOOCs mission
will help define if this type of educational method should be officially embedded in the
institution’s development policy.

First phase (2013-2015)

The objective of this phase consisted in the development of two types of MOOCs and their
launching in order to measure their impact.

The first MOOC is supported by the faculty of Health, and deals with how to manage
hypertension via a method of motivational consultations. The seven-week MOOC involves
more than 40 contributors and provides an inter-professional eye on the topic. It is targeted for
health professionals as on-going education, and for students attending courses in Health. The
second MOOC proposes an oral communication method aiming at training the oral capabilities
of the participants. Lasting four weeks, it involves only one professor and is targeted at the
general public and students. Both MOOC:s are provided in French with English subtitles. By
developing these two formats, the goal was to measure the needed workload for each MOOC,
the former rather wide and complex to implement, and the latter simpler and rapid to develop.

The MOOC:s do not officially grant credits, but participants obtain a certificate of achievement.
However, they are already designed to meet the credit requirement of the ECTS (European
Credit Transfer System), so as to resume with validation in case the Board decides to officially
integrate them into the educational system in Phase 2.

Hosting platform

An institution such as the HES-SO lacks sufficient funds for the MOOCs project to appear on
a worldwide reaching platform like Coursera (http://www.coursera.org), the main actor in this
market. Neither was it realistic to deploy an edX platform (https://www.edx.org) in spite of a
more open and non-profitable solution provided by the Massachusetts Institute of Technology
and Harvard University since May 2012. This solution requires a heavy technical infrastructure,
and would have duplicated the Learning Management System (LMS) Moodle in use at the HES-
SO since 2005. When the decision to begin with the pilot phase was taken, other platforms such
as France Université Numérique (https://www.fun-mooc.fr), did not yet provide hosting for
external courses. Iversity (https://iversity.org) a European platform, claimed a waiting deadline
for MOOCs publication of over one year. The HES-SO learning centre Cyberlearn, in
agreement with the administrative teaching order, therefore decided to “moocize” the LMS
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Moodle. The procedure consisted in simplifying Moodle and developing-strengthening some
dedicated functionalities in order to ensure the management of the MOOCs, such as pre-
registration, group management or management of certificates of achievement. After
completion, this Moodle customisation will be shared with the Moodle community. In this way,
other institutions using Moodle and wishing to embed MOOC:s in their teaching strategy, can
do it easily by relying on the expertise of the local team in charge of Moodle. Moreover, using a
clean platform, implemented in Switzerland, solved the thorny issue of data ownership and
copyright.

The e-learning Centre, therefore, concurrently developed the MOOC:s platform under the name
MOODEQC (https://moocs.hes-so.ch) and designed the two courses.

Video infrastructure

As on-line training involves mainly video produced specifically for a given course, the first step
consisted in acquiring the right equipment for this type of resources. The HES-SO is spread
over Western Switzerland in more than 28 schools, so video recording was to be produced in
the schools as well as on the e-learning Centre’s premises. The resources involving a professor
speaking and facing a camera were filmed in the recording studio, whereas the recordings on
site (patient simulation, interviews with specialists, etc.) were filmed in the concerned
organizations. The Centre set up a premise dedicated to video recording, but the equipment
could be easily transported to transform it into a mobile studio. After hiring a part-time
producer, a premise was rented and equipped with three cameras, a prompter, microphones
and a computer dedicated to video editing.

Specifics of the HES-SO

Beyond attention dedicated to producing quality didactic and distance pedagogic resources,
much thought was given to simulate the presence of the student in the pedagogic scenario.
Therefore, a recurrent character was invented who appears in each MOOC, representing the
student, and so enabling to place the participant in a meta-cognitive position while facing
knowledge. The tone used in the MOOC:s is relaxed and catchy to maintain an engaging
communicative freshness. A health professional, amateur actress, accepted to act out the
scripted scenes, and so brought added value to the courses, while becoming the living face of
the MOOCs produced by the HES-SO.

AstoizSophies.. Choisis le bq registre / Yourturn, Sophie... Choose the righi register

s M

Well done, Sophie, that's exactly it.

B & Youlube I1
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Figure 1. Extract of a “Sophie” video

Results

Unlike professors at universities, most HES professors are not provided with their own Ra&d
team and depend on the e-learning Centre to develop a MOOC. Most professors also lack the
competencies required to transform a face-to-face course into an on-line course, and often are
unfamiliar with the production of distance didactic scenarii. Thus, the Centre designs courses,
working on both narration and production.

Figure 2. Extract of the course about oral communication

The oral communication MOOC was produced in a short time, both because it was simple and
short, and because the professor involved manages the Cyberlearn Centre, and thus, had the
required experience to design and produce such a course. In all, from the starting idea to the
technical production, the course which is worth 1 ECTS credit, required 50 working hours. The
production itself required 400 working hours.

The MOOC on hypertension required more than 600 hours for production and more than 400
hours from professors. A significant effort was required to coordinate the various departments
involved in the project, the health professionals from the university hospitals, and the e-learning
Centre.

Lintroduction & FHTA gravidique / Introducing.aggravated AHT

PLUSBEVIPES;t also mention aggravated hypertension, and thus the pregnant wom:

B 4) 006/031 B O Youlube 1

Figure 3. Extract of the course about oral communication

Its scope and complexity points out three specific issues. Firstly, concerning the academic
involvement in the project, a person is needed to supervise the project and be responsible for
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an efficient communication between the production team and the teaching team, in order to
ensure full coordination among the contributors and the availability of the resources.

Secondly, it was noted that none of the professors involved, neither the professionals with a
hospital background, had the required competencies to design a distance learning course. Often
the professors focused on fears about technology, and felt awkward about thinking in a distance
learning context. To schematize, rather than imagining how a future participant in the MOOC
could understand, learn, be interested by an educational resource, professors tended to focus
on how to design a video, a game, a simulation, regardless of how knowledge to be transmitted
and student mobilization at a distance should meet.

Finally, it was noticed that more than 80% of the professors felt uneasy to improvise when facing
a camera. They produced texts to be read on the prompter, more suitable for a written delivery.
Texts needed rewriting, simplifying, to give them a pace closer to an oral delivery, but without
distortion, all of which represented a mass of unexpected workload, as the professors facing
students in a classroom are normally capable of such improvisation. A camera capturing a
specific moment, the fear of delivering imperfect information paralyzed the participants.
Professors needed some training first to speak in front of a camera: suitable clothes, make up,
posture. Some universities choose to hire professional actors to simulate the professor, but the
Centre decided against this: however incomplete the media performance, it is essential that the
professor guarantees knowledge and assumes his own role.

Communication

The launching of the HES-SO MOOC:s was covered by a press conference, various newspapers
and a TV program by the Swiss French TV channel. Concurrently, the educational department
involved in the project activated its network, while the HES-SO activated its own
communication service. The Centre concentrated more on social networks and targeted
advertising on Facebook, LinkedIn and Twitter and published relevant information on the
Moodle platform, accessed daily by more than 21,000 HES-SO users.

Costs

Globally, developing an average HES-SO MOOC cost 100,000 Euros, comprising the technical
infrastructure costs, the cost of the development team and the professor workload. The average
worldwide MOOC production costs vary between 150,000 and 240,000 Euros (Holland &
Tirthali, 2014) thus, the HES-SO costs turn out to be less expensive, in spite of the high cost of
labour in Switzerland.

Metrics

From 2014 to 2016, more than 3,000 people signed up on the platform, for 1,000 people actually
having attended the two MOOCs. These were run several times (3 for hypertension and 6 for
oral communication). It is interesting to compare these figures with the average number of
participants per field in the traditional courses at the HES-SO. The oral communication MOOC
has included 700 participants so far, and delivered 8 certificates of achievement. This course is
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taught at the faculty of Management and Services, largest in size at the HES-SO, comprising
6,686 (rounded) students and provides 5 Bachelor and Master programs, for an average of 1,337
(rounded) students. Concerning the Hypertension MOOC, which is part of the faculty of
Health Professions, ranks 3rd in size at the HES-SO, comprises 3,576 students and provides 5
Bachelor and Master programs. Traditional educational courses count 715 students per
program, where the MOOC had gathered 309 participants and delivered 51 certificates of
achievement. The number of participants in the MOOCs stemming directly from the HES-SO
amounts to 250. The number of participants in the MOOCs corresponds to about half the total
number of students per program, which is an encouraging figure.

Findings

The findings of this pilot phase are globally positive. If the number of participants was not
massive, strictly speaking, it was possible to demonstrate that the audience shows a true interest
in this type of educational approach. It must be noted that if the figure of 50,000 learners per
MOOQOC is often highlighted, the number of participants per MOOC, worldwide, actually
amounts closer to 846 (Shah, 2016). The HES-SO MOOCs are therefore very close to this
average rate. The dropout rate in this phase reaches 67%. This rate is lower than the world
average reaching 96%. The difference can be explained by the proximity between the public
using the HES-SO MOOCs and the HES-SO. Additionally, these courses were designed to be
narratively attractive and involving a less heavy workload for compulsory workshops, which
may cause some discouragement among participants enrolled in this type of course.

Embedding a MOOC in presential curriculum

With regard to the financial and human effort placed into developing MOOCs, we decided to
interface the MOOC on oral communication with that of the face-to-face class. Therefore, we
replicated the MOOC so that only regular students could subscribe, because we wanted to
ensure coherence between distance and regular courses. Physical attendance to the course was
downsized from 3hrs/week to 2hrs/week. As attending the MOOC required completion outside
face-to-face class, it was made compulsory in order to validate the teaching hour shifted to the
MOOC. In case a student had never accessed the MOOC, he would obtain grade 1 out of 6;
when the MOOC was attended and the activities completed without obtaining validation, he
would be graded 3 out of 6, and if validation was successfully obtained he would be graded 6
out 6. This grade counts for half of the mid-module assessment grading. We believe that the
experiment was successful, namely because all students showed some independence in their
working approach. Although facing the MOOC by themselves, they completed all activities
without reminders. Students were only reminded once, one week before the end of the module,
that the MOOC had to be completed. The fact that the MOOC is graded directly affects the
successful completion of the communication module and obviously accounts for part of the
students’ involvement. We feared that having to face the same professor during classroom
sessions and also in the MOOC videos would be perceived as unnecessary or boring, but no
student mentioned such a thing, neither orally nor in the evaluation. It is interesting to note
that the hour of the distance course was attended during face-to-face courses in other courses
or on Sundays. Students revealed higher competencies than other years at the end of the
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module. It is, however, impossible at this stage, to check whether this is due to the integration
of the MOOC or to this year’s students’ inherent capabilities (Salamin, 2017).

Second phase (2016-2020)

Following the positive assessment of the first phase, the HES-SO has decided to launch a yearly
call for the creation of a MOOC called “Moocs.Fab”. Only one project proposed by the
professors is accepted at the end of the evaluation process. With this setting, a new MOOC
lasting 7 weeks was produced. The faculty of Design and Fine Arts proposed this project, dealing
with an initiation to Cartoon creation for beginners. Launched in 2017, 12 certificates of
achievement were delivered for 574 participants. In the last week, 100 participants were still
active in the course. Most participants were Swiss and French.

With the 10 sessions of the three current MOOCs of the HES-SO, a profile of the average
participant can be defined. It is a woman between 25 and 36, living in Western Switzerland,
with a teaching diploma in higher education, attending the MOOC on a mobile, which is
consistent with the HES-SO gender distribution of the regular students, which represents 52%
of women (rounded) and 48% of men (rounded).

At the end of each session, the participants of the Oral Communication and the Cartoon
MOOCs were asked to fill in a questionnaire OUT to measure the satisfaction level. Concerning
Oral Communication, 33 out of 34 having filled in the questionnaire felt totally and rather
satistied by the course; for the Cartoon, 39 out of 44 participants having taken part in the survey
felt totally and rather satisfied. This positive rate needs to be put into perspective, as those
willing to fill in this type of questionnaire are generally the most and the least satisfied
participants. Nevertheless, no participant claimed deep discontentment, which leads towards a
positive assessment of the provided courses and, may explain partly the relatively low dropout
rate.

A new project call was launched in 2017 and a MOOC on mental health was selected.
Concurrently, two other requests were made directly to the Centre and were accepted. In 2019,
three new MOOCs will therefore be launched on the platform.

Conclusion

At a federal level, universities and EPF develop numerous MOOCs whereas the Universities of
Applied Sciences are still pondering. The HES-SO plays a leading role in this field compared to
its peers. A project aiming at implementing an edX platform at the Swiss level has recently
started. By mid-2018, this platform will enable institutions such as the HES-SO to set free from
local constraints, and reach a wider national and international exposure. The Swiss Higher
Education Schools currently developing MOOCs claim that more than 65 MOOCs will be
registered on the platform “Swiss MOOCs Service”, which should boost the other UAS to invest
in this field.

Since the MOOC project was positively assessed, this type of course is now included in the

Board’s intention plan 2015-2020 (Hes-so, 2015): “The development of Massive Online Open
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Courses, MOOCs and by-product models encourage pedagogical thinking towards a new step

in the use of information technology and communication in teaching.” (p.23)

Digitalizing higher education has become a main concern for the European and Swiss Higher

Level Education Boards, and strongly implies that professors change their teaching practices

and fully seize innovative educational tools. Professors having produced a MOOC with the

effort required to breakdown knowledge, question their practice, analyse how they provide

educational contents, globally show better efficiency when integrating technology into their

classroom. Moreover, educational methods such as flipped classes can rely on MOOCs, whether

produced internally or externally, to help students integrate knowledge more nimbly, in order

to adapt them flexibly to their professional future whose outlines remain unclear in a 5 to 10-

year perspective.
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New (digital media competences for new responsibilities in a networked
world

Since the mid 1990’s, the exponentially growing adoption of digital information and
communication technologies (ICTs) in everyday life has resulted in new social dynamics and
reconfigured opportunities for access to expertise and knowledge transfer. This has important
implications for teaching and learning processes, for example through participatory cultures
and open educational practices. The potential benefits of this include opportunities for informal
and peer-to-peer learning, a new attitude toward intellectual property, diversification of cultural
expression, a better dialogue around skills valued in the workplace, and a more proactive
conception of citizenship.

However, to fully enjoy these benefits, a number of challenges need to be overcome, including
unequal opportunities for participation, low media literacy and ethical issues (Jenkins et al.,
2015). To address these challenges, it is essential to carefully reconsider the knowledge, skills
and attitudes that must be at the core of contemporary learning experiences and, based on that,
expand the key attributes that educators should possess in order to meaningfully support
learners — across all age groups - in becoming competent professionals and engaged citizens in
a networked world. Therefore, it is crucial for institutions and governments to understand how
to better design professional development opportunities and capacity building programmes for
academics at various career stages.

A number of generic frameworks redefining the idea of literacy in a digital world have emerged
over the last few years out of different disciplines, schools of thought and professional sectors
(Ala-Mukta, 2011). As a consequence, the range of competences, levels of proficiency, scope
and terminology is extremely varied.

More specifically, some proposals have attempted to identify the attributes and qualities that
are particularly relevant to academics at various levels (Redecker, 2017; UNESCO, 2011).
Ultimately what is at stake is the (re)definition of what it means to be an educator in the context
of contemporary educational institutions, what students need to learn and how they can best
learn in contemporary networked societies.
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For example, building on the work of Siemens (2008) and Bates (2016), the role of an educator
in a so-called connectivist world could be summarized as follows:

e Amplifying knowledge, by drawing attention to content elements, ideas, thoughts and
messages.

e Curating, aggregating and filtering knowledge with their comments, posts, and personal
reflections.

¢ Guiding students’ self-directed learning journey, helping them to make sense of
complex information.

e TFostering collaboration, both on a small and on a large scale, and co-creation of
knowledge by students.

e Modelling, especially when knowledge cannot be effectively communicated in a
traditional way

e Guaranteeing a persistent online presence, meeting students anytime and anywhere.

Learning how to teach in an environment where digital ICTs are increasingly ubiquitous
implies a fundamental change in routine teaching practices and learning experiences. Issues
such as online identity building, trust dynamics and knowledge management come to the
foreground with potential for enabling meaningful participation and increasing access of
excluded learners (OpenMatt, 2016). Further, while too often presented as technology-driven
responses, visions of the role and responsibilities of educators are shaped by and embody
particular views on how institutions (and society at large) should operate.

The DIGCOMPEDU Framework

Competency frameworks play an important role in trying to define which skills educators
should possess. Further, in the EU context, given the diversity of Europe’s cultures, languages
and educational systems, competency frameworks aim to enhance both domestic and cross-
border transparency of qualifications. One of the most far-ranging EU initiatives is the
European Qualification Framework (EQF), which is a meta-framework aimed at increasing
transparency and supporting mutual trust to enable comparability of qualification frameworks
and systems (European Commission, 2008). Other Europe-wide initiatives include meta-
frameworks such as the European Credit System for Vocational Education and Training
(ECVET) or the Common European Digital Competency Framework (DIGCOMP), sectoral
frameworks related to a specific family of professions, e.g. the European Marketing
Confederation Qualification and Certification Framework (EMCQ), European
Coaching/Mentoring Competence Framework (EMCC), and the European Competence
Framework for Industrial Pharmacy Practice in Biotechnology (PHAR-IN). Additionally,
generic frameworks and domain-specific frameworks have been designed to describe cross-
domain and domain-specific competencies respectively.

An important recent development in the education domain is the DigCompEdu framework,
issued in 2017 by the Joint Research Centre of the European Commission in Seville, that aims
to structure and describe the digital competences that European educators should master, with
the aim to inform and reinforce national initiatives in the field under a common umbrella.
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Figure 2. The DigCompEdu framework (source: JRC Seville, 2017)

The DigCompEdu framework is particularly interesting for two reasons. Firstly, it opens up the
set of skills that educators should possess beyond teaching-related activities, adding a
professional engagement area (on the left in the above figure) and a learners’ competency areas
(on the right). Secondly, it assigns a fundamental role to collaborative teaching and learning:
the 23 competences within the six areas of the framework, which are all described in terms of
sub-activities and proficiency descriptors, serve to inspire collaboration among educators, with
students, parents and with other stakeholders. By taking this approach, the DigCompEdu
framework seeks to enhance an open culture among educators and ultimately to build their
capacity to work in open and networked communities. The idea is that the framework should
be able to inspire national and institutional training initiatives moving away from activities
centred on learning how to use ICT, towards activities aimed at understanding what kinds of
collaborations can be fostered by ICT, regardless of the technology aspect. In raising awareness
about such collaborative practices, both educators and students can be better informed about
issues such as knowledge ownership, transparent collaboration and open digital identity
management.

The challenge of operationalising the DigCompEdu framework

The focus that DigCompEdu is putting on collaborative competences and on openness is surely
welcome and is probably the only possible way to equip teachers with the capacity to work in
our networked societies, but it is also increasing the complexity of any effort to operationalise
the framework itself. This is because collaborative and open teaching (which also means
collaborative designing, collaborative production of content and collaborative assessment)
relies on a number of soft and dynamic competences, such as online identity management,
personal data management, ability to engage in intercultural dialogues, collaborative knowledge
creation and capacity to deal with ethical and privacy issues. These competences, some of which
did not even existed as such just a few decades ago, dynamically evolve over time, influencing
and being influenced by ICT developments themselves, and are deeply connected with each
person attitudes and behaviours (Cronin, 2017).
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We believe that, in order to be successful, attempts to operationalise the DigCompEdu
framework - as well as any other capacity building effort that wants to build open and
networked capacity of educators - should have three characteristics. It should be open,
encouraging learners to use the open web and to both reuse and produce Open Educational
Resources (OER); collaborative, moving away from individual capacity building towards group
activities, sharing peer-feedback and interacting with others within communities of practice;
and active, privileging practical activities (“things that can be done”), aiming to help educators
rethink teaching and learning through digital practices.

In parallel, successful capacity building actions should embed three interrelated dimensions of
literacy practice (Green & Beavis, 2012). First, an operational dimension that includes the skills
and competences that enable educators to teach across a range of platforms, tools and media,
including making meaning with and from diverse modes such as spoken and written language,
images, sounds, videos. Second, a sociocultural dimension that refers to developing a repertoire
of digital teaching practices in specific social and cultural contexts, such as constructing and/or
maintaining effective social and educational relationships online. Third, a critical dimension
that recognises that meaning-making resources are selective and often operate as a means of
social control and social exclusion (Spitzer, 2016).

EduHack.eu: designing an open, collaborative and active learning
experience for HE teachers

In line with these principles, the EduHack.eu initiative is developing a capacity building course
for European educators based on the DigCompEdu framework, starting from the idea that in
order to be able to meaningfully teach in an open and networked world, educators need to not
only “learn” how to teach with technology, but should be allowed to “experiment” with it, in an
open and collaborative spirit.

In line with the DigCompEdu philosophy (Redecker, 2017), the principles of co-creation,
collaborative learning and student/learner engagement are central to the course methodology.
As such, the EduHack.eu course is following an active learning approach (i.e. “learning by
doing”) drawing on educational paradigms and models including networked learning (Jones,
2015), participatory cultures (Jenkins, Ito, & Boyd, 2015), connected learning (Connected
Learning Alliance, n.d.), hybrid pedagogy (Rorabaugh, 2012; Stommel, 2012; Rorabaugh &
Stommel, 2012) and Open Education (Weller, 2014), among others.

The novelty of the EduHack.eu course is that its methodology is based on “Eduhackatons”,
whereby teaching professionals in higher education (HE) will apply their competences and will
produce digitally-supported learning experiences with opportunity to experiment with creative
models and approaches to teaching and learning. Throughout the Hackatons, participants will
in fact create digital artefacts of different kinds and will develop a rich personal teaching-
learning environment on the open web while exploring the Domains of One’s Own (DoOO)
philosophy (Udell, 2012) and ‘Publish (on your) Own Site, and Syndicate Elsewhere’ (POSSE)
model (Indie Web Camp, 2017). Participants’ own domain (made of a personal and/or project-
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based websites) will be a very tangible output that will operate as an open portfolio enabling
course participants to show and to reflect on their progresses.
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Figure 2. The focus of the EduHack course

The EduHack.eu experience includes an online course, followed by an EduHackaton. At the
beginning of the online course, learners will be provided with a (sub)domain hosting space.
Through the course they will build a personal website — and potentially other project-based sites
- and populate the site with content created as a result of a series of activities that participants
will need to do, both individually and in collaboration with others. Following the online course,
participants will gather in EduHackatons, hands-on events that will address a selection of
challenges to education in a digitally/networked era, which will be defined by the learning
community (e.g. building meaningful and useful assessment, how to improve student
engagement and active participation). The EduHackatons will also be promoted for access by a
wider audience, beyond those participants taking the online course, including students. In order
to document the process, a platform will be created in order to archive examples of the digital
artefacts created by participants, as well as documentation generated at the EduHackatons. By
applying detailed metadata, such content will be highly searchable.

Conclusions and future work

The DigCompEdu framework represents an important step in the right direction for
stakeholders to understand the importance of embedding openness as a key feature of
collaboration within Digital Literacy practices. However, making it operational through
capacity building actions that are able to maintain its open and collaborative spirit is not
without its challenges.

The EduHack.eu initiative is taking up this challenge through a versatile and comprehensive
model for academic professional development, focusing on digital media competences for
teaching and learning, that is adaptable to the specific needs and ethos of different types of HE
institutions. This model will implement active, open and collaborative learning methods,
culminating in the organisation of an Eduhackaton where educators will be able to experiment

246 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



A New Approach to Digital Competence Building for University Educators in Europe
Fabio Nascimbeni et al.

with digital technologies for learning, experiencing what is means to be an open and networked

educator.

The EduHack.eu model will be piloted during 2018 in three universities in Italy, Spain and the

UK, and will then be made available to any institution willing to implement it within its own

context.
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VISUALTURN IN THE DEVELOPMENT OF DIGITAL PEDAGOGICAL
COMPETENCIES

Andrds Benedek, MTA-BME Open Content Development Resource Group, Hungary

Introduction

The series of EDEN conferences offered a specific framework of thinking and scientific
consultation to the word and interpret this problem. In fact, the starting point is an idea that is
old but provides the base for didactical thinking. How should the learning material appear, and
how should it be transmitted to the students? Visuality is a topic closely related to the
modernization of education, and in the process of the evolution of mass education since the
17th century, by today it has become the essential didactical element of demonstration and has
an impact on everyday practice as that. This lecture consists of three parts; first, it looks back
upon the historical characteristics of the interrelations between visuality and pedagogy. The
core of the Comenius turn is indicated by the fact that the paradigm of digital pedagogy, which
has appeared during the latest decades, has placed the then very original idea (Orbis Pictus)
amongst new and very practical frameworks. After the millenary, the topic of visual learning
gained a new dimension: it became furnished with an environment richer than ever before by
mobile communication. Finally, we point to the new experiments examining the interrelations
between visuality and education explicitly in the evolution of the world of learning, wording
conclusions that may urge many of us to think about this problem further and conduct
constructive debates.

Visuality and education — new answers to old questions

During the second half of the previous century, renowned thinkers pointed out that the role of
the images and in connection with this, the role of imagination is comprehensive and originally
important in education. This is why Comenius’ Didactica Magna, and especially the prototype
of schoolbooks built on modern multimodality, the Orbis Pictus became the reference work of
modern didactics. Following the centuries of the evolution of mass education, during the latest
decades, we have seen acceleration at the level of scientific thinking, as well. One example for
that is Arnheim, who in the chapter “Vision in Education” of his fundamental work titled
“Visual Thinking” (Arnheim, 1969) points out that photographs, images, models or even live
demonstration of the objects do not necessarily guarantee a ,,thoughtful grasp of the subject”;
merely the use of visual aids does just not provide “a sufficiently favourable condition for visual
thinking”. “Thinking with pictures is an essential strand in the intellectual history of
technological development.” Another author who has had a deep influence on our picture of
education, Ferguson, understanding the reciprocity between visual construction and the role of
technologies in the 1970s, drew the new perspectives of visual inclusion and technical planning

249



Visual Turn in the Development of Digital Pedagogical Competencies
Andrds Benedek

(Ferguson, 1977; p.827). In fact, the rapid development of mobile communication, the use of
the internet and the impacts of network services transforming learning created a new situation
in the education. Owing to this, we may state that after three and half centuries visuality became
the most important keyword. Contemporary visual technology - film, video, interactive digital
media - is promoting but is also demanding a radically new approach to learning: the new age
of visual learning has begun. It is well known that higher education has always been a unique
laboratory for education-related innovations, concentrating significant research and
development potentials and excellent subjects for experiments aiming at modernizing
education, i.e. students. In the past 25 years, several theorists pointed out that growing
curricular requirements cannot be efficiently managed by formal education and the traditional
tools of education should be modernized. The EDEN has, in fact, created a reference of the
historical importance of this process by its annual conferences, workshops, projects, and
publications. Already in 2015 and 2016, we had the opportunity to publish our research ideas
on this topic.

Subsequent to the millenary, the new learning paradigm has been built on the human-machine
interactivity that can be considered the differential specificity of this form of learning. It is an
important recognition that collective learning may originate from the human-machine-human
communication, as well. In our present, the ICT tools being existent all the time and everywhere
(especially mobile broadband communication tools) offer a new possibility of “managing”
space-time which means a considerable learning potential. In case there are adequate
conditions, we can principally communicate - receive and send information - at any point of
space so that, owing to the asynchronous nature of time, our sent and received messages can
reach our addressees and us according to our intentions. The possibility of the flexible
management of space-time hides the possibility of a learning strategy adoptable within the
system of personal capabilities and endowments. In this extended world managing time much
more flexibility, the function of demonstration has changed, as well. It is not only the moment
of making the pictures that have become simpler and “more democratic” than ever before but
the access to the image contents has become much more open, as well.

From an educational aspect, it is an important characteristic that in the process of
demonstration, understanding the object requires further knowledge, information, structures
and activity samples. Recognizing this potential knowledge, after the millenary, more and more
museums, libraries and archives in the world have been digitalizing their collections, and so
learning objects bearing important cultural content or messages are becoming learning
objectives. But the very same process, although in a spontaneous manner, is forming in the case
of contents, mainly images, created and shared in the virtual space by individuals. This space
can really be considered a learning environment the typical function of which is the
transmission of visual contents. According to our preconceptions and experiments, these
spontaneous processes can, however, be applied within the educational framework and from a
pedagogical aspect, making learning more interesting and conscious.
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The birth of digital pedagogy - facing new visuality

In our new world, which, owing to the ICT tools, differs from any of the previous ones, we also
have to reconsider plenty of pedagogical questions. In the world of interactions, the channels
and community-making elements of interpersonal communication have transformed
(especially in the web 2.0 environment), and the more and more open access to learning
contents and the never ever seen methods of online learning and community learning influence
pedagogical thinking, as well. Digital pedagogy has made a considerable try to renew
pedagogical thinking after the millenary. In fact, by virtue of the initiations of the previous one
and a half decade, the definition of digital pedagogy, which deals with the new pedagogical
problems appearing in the context of teaching-learning and research in a learning environment
dominated by interactive technologies, is still being formed. This is what we also did at the
Budapest University of Technology and Economics (BME) app. fifteen years ago, and by issuing
two students’ books - Digital Pedagogy (2006) and Digital Pedagogy 2.0 (2013) - and launching
a course, we have provided the possibility to get to know digital pedagogy for hundreds of
students.

In our age, knowledge has become dynamic, and the process of gaining it has become
necessarily extended in space and time. On one hand, it has become diverse, it is connecting to
education at a higher and higher level, an on the other hand, the years spent within education
have doubled during the latest century, from 6-8 years to 12-16 years. It is widely agreed that
everyone needs digital competences that make the person capable of applying electronic media
self-confidentially and critically both at work and in their free time. This competence is also
related to high-level information management abilities and developed visual communication
capabilities. The new competences connected to info-communication technologies include, at
the most basic level, search for, evaluation, storing, creation, introduction, and transmission of
information of multimedia technology, communication through the internet and the capability
of participating in networks.

However, in the development of education and especially the learning environment, there has
been a specific spatial transformation going on in terms of the transmission of visual
information. In image content services (see, for instance, the success of Facebook, Instagram or
YouTube), an epochal development has taken place. A virtual service environment rich in
visuality has been born, which has basically changed and personalized the existing functions in
terms of the teaching-learning tools. This process was supported by the fact that the users have
become potential content providers, increasingly in everyday practice, as well; the users of the
internet have become more and more important factors by uploading their contents and
images.

In this new learning environment, the students, too, have a special position: on one hand, they
are open to new information, but on the other, owing to the nature of development, they also
demand the possibility of orientation and active development.
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Figure 1. The new characteristics of educational informatics (source: diagram created by the
author)

This is how, during our researches, it has become a new answer to old questions that e-learning
should be made more than an “experimental teaching method” by extending the frameworks of
online learning. Utilizing the advantages of its flexibility and the fact that it allows accessibility
in space and time, comfort and personal time management in acquiring the learning material,
we must open the process of content development, and make it possible for teachers and
students to share new contents. This is how the development of the Open Content Development
(OCD) concept in 2015-2016 that was built on the fact that interactive online learning solutions
allow the recording and wide-range accessibility of digital content (text, picture, sound, and
video).

Microcontent as a visual tool

The project, that invited the teachers, who were ready to teach in an interactive and cooperative
way in open content development, i.e. in an online learning environment and the students
possible to be motivated, to join the development into the process of learning material
construction (creation of microcontent), was initiated as a four-year unit of the methodological
grant program of the Hungarian Academy of Sciences. This development paradigm sets out
from the conception that the use of mobile communication has become general, which allows
a high-level interactive connection between human and machines. In this process, a complex
medial learning space can be established, in which the development and acquisition of the
learning material can be more flexible in space and time than ever before.

The OCD model is built on the elements of the classical didactical triangle: its input is made of
the teachers, the students and the learning material with the specific challenges that the teachers’
learning content development competences are of a problematic level and that the motivations
to acquire learning material are rather low, especially in VET. As for learning contents, there
are few modern learning materials, especially in the world of vocational training, and in this
case, the dynamics of development lags far behind the actual needs.

252 Exploring the Micro, Meso and Macro — EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3



Visual Turn in the Development of Digital Pedagogical Competencies
Andrds Benedek

Teachers och

Trainig for

> Professional
Teachers Development Knowledge

Sets of Microcontens
Communication

and Cooperation|

in Networks

Learners

I

Curriculum

e

Development of Dynamic
Knowledge Base
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Our model was built on three main activities: first, it offered a special training for the teachers
who joined the project. Second, it made it possible for the participants to use LMS tools and to
learn methods necessary to handle these. This process started during the training by getting to
know and applying the MOODLE system. Finally, in the evolving network we initiated a
communication focused at development cooperation. Thus we considered the concluded
personal development knowledge, the pile of the newly elaborated micro contents, the
possibility that a dynamic knowledge base can be created by the participants and the open
contents created by them as output factors.

Number and Nature of Microcontents
J 3
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Flash and
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»
L
Academic Semesters 2015 2016 2017

Figure 3. The new characteristics of educational informatics (source: diagram created by the
author)

Figure 3 shows that the students and teachers who had become familiar with the main objectives
of the model basically made static image-text type micro contents that appeared in PowerPoint
slides or word files. Probably owing to the training and the new methodological knowledge,
during the later semesters, dynamic image contents, too, appeared in the form of flashes and as
embedded videos, mainly when YouTube educational films were used. The students, who were
motivated to create microcontent by the teachers prepared within the frames of the project,
joined open content development during last year. This population of students has brought
about a sharp turn in genres; the number of the images and the graphs and diagrams made of
them has considerably grown, which clearly indicates the advance of image structures. Finally,
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it must be mentioned as the newest tendency that, mainly with engineer and economist
students, learning units integrating complex image content have appeared; they bridge the
dilemma of the visual presentation of micro contents, the increasing amount of information
and visibility by applying presentation techniques offering zooming possibilities. Thus by
increasing the sequence of the micro contents, image and text tableaus were made that took
shape in a dynamic presentation of some minutes, with the help of Prezi applications. The
solutions were implemented by using rich assets of images (photo, drawing or diagram) and
video (mainly YouTube). Most of them were shorter than 5-10 minutes.

To sum up, we can state that a more intense use of visual elements may bring about a
considerable turn in developing digital pedagogical competences; the possibility of this is clearly
indicated by our experiments conducted in open content development so far, taking
pedagogical-didactical aspects into account. Approaching the halftime of our project, a picture
reflecting the changes of the genre of the micro contents created within the frames of the OCD
model is taking shape. Between 2015 and 2017, almost 100 pieces of microcontent that could be
taken as educational units were created that, regarding their visual and text elements, can be
used in the methodological evaluation of education and in pointing out the main characteristics
of the genre.
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EPICT CERTIFICATION SYLLABUS AS MEAN TO ATTEST
DIGCOMPEDU COMPETENCES

Giovanni Adorni, University of Genoa, Italy, Margaret Marshall, Epict UK, United Kingdom,
Angela Maria Sugliano, EPICT Italia Association, Italy

Introduction

This paper presents the EPICT Certification Syllabus (European Pedagogical ICT Licence) and
its value in concretely describing the competences of the recent DigCompEdu Framework of
Competences for Educators.

In November 2017 the Joint Research Center (JRC - the European Commission’s science and
knowledge service committed to providing independent scientific advice and support to EU
policy), delivered the final version of a framework focused on describing what it means for
educators to be digitally competent. This represents an important announcement at European
level because it defines the elements to consider when individual educators or training
organisations start to plan professional development programs in that field.

For the past 13 years, The European Pedagogical ICT Licence (EPICT) and outside Europe
(IPICT) has successfully provided a competence certification. The syllabus, having originally
been developed as a result of a European eContent Project, is current and is updated annually
informed by the research and professional work of the partners of the Consortium.

EPICT provides a very valuable and useful means to articulate the high level descriptions of the
digital competences contained within the DigCompEdu Framework.

With this paper we intend to present the mapping of EPICT Syllabus with DigCompEdu and
two case histories in order to share the results of EPICT Consortium experience in Europe.

The EPICT Certification

The EPICT Certification is managed by the EPICT European Group which started as a
Consortium in 2005 at the end of the European eContent project “EPICT - European
Pedagogical ICT Licences”. The output of the project was the development of a Syllabus of
competences for educators to describe what knowledge and skills teachers need to use digital
tools to reach pedagogical goals: not an ECDL syllabus, but a pedagogical approach to use digital
means at School.

The EPICT European project not only produced the Syllabus but it developed and rolled out
both a training model and set of learning materials in English and in the languages of participant
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Countries - Italy, Greece, Hungary. These learning materials were based on the original Danish
version. The eContent project had the aim to “stimulate the development and use of European
digital content via global networks and to promote linguistic diversity in the Information
Society 2001-2005".

The EPICT Group now consists of three partners in Europe and one outside Europe: in Italy
(the Department of Informatics Bioengineering Robotics and Information Systems - DIBRIS
of University of Genoa), in UK (EPICT UK), in Greece (Menon Greece), and in Sri Lanka
(IPICT Lanka). We had partners in Austria, Switzerland, Malta, Albania, Australia and India
where the EPICT experience has merged with national programs.

Partners who join the group receive the complete syllabus and start to participate in national
and central updating of the syllabus and materials. EPICT national node is licensed from the
Consortium to confer the EPICT Certification in their Countries.

The EPICT Certification is directed towards educators at all levels of education.

The EPICT Syllabus and Framework

The EPICT Syllabus started from the syllabus of a training program delivered in Denmark
around year 2000. At that time the digital tools educators might use at school were automation,
office software, emails and forums and the only more interactive and dynamic type of digital
tools were digital games akin to the one children might play with their Nintendo gameboy. At
that time e-learning portals were difficult to implement at school level and were used only in
some advanced training programs managed by research centres and universities.

But instead of the appearance, the EPICT project put in evidence the pedagogical value of that
office and informal tools: the use of a word processor in class helps teachers to develop
communication skills in their students; the use of spreadsheets helps teachers to develop in their
students’ analytic intelligences; working together on the development of a video as well as
improving communication skills, helps to develop collaboration competences; and so on.

The EPICT Syllabus defined the pedagogical goals educators may reach using ICT and thus
made explicit the competences needed in order to guide students to reach them.

In the past thirteen years’ technologies in the hands of students and citizens in general, grew in
number and types: 2.0 technologies, simulation technologies, coding and educational robotics,
interactive whiteboards, mobile devices entered Schools and made the need for e-safety very
important when using digital tools in class and outside.

The EPICT Framework

In 2010 the EPICT group started work in order to organise the EPICT Syllabus into a more
comprehensive framework. The work was presented at 16° International Conference on
Technology Supported Learning & Training, Online Educa Berlin and was built upon the
following schema: UNESCO ICT-CFT Competency Framework for Teachers, the e-learning
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Competency Framework for Trainers and Teachers developed by EIfEL, the Competency
Framework developed by the Institute of IT Training (IITT), now Learning & Performance
Institute (LPI), the IT Trainer — Eucip (European Certification of Informatics Professionals),
the Becta Self Review Framework, the Common European Framework for Teachers
Professional Profile in ICT for Education, — uTeacher project, the ATC21S (Assessment and
Teaching of 21* Century Skills) — Cisco Systems, Intel Corporation and Microsoft Corporation,
the Digital Competence specifications draft by the Institute for Prospective Technological
Studies (IPTS), - Joint Research Centre (JRC) European Commission.

The EPICT Syllabus was mapped with a description model following the guidelines provided
by the Practical Guide proposed by Declan Kennedy and colleagues and the Guidelines for
describing units of learning outcomes developed by Bundesministerium fiir Bildung und
Forschung.

The result was the identification of five areas of competence and 12 competences. We broke

down each competence into smaller units corresponding to the Modules of our Syllabus.

Table 1:
Macro-
Area Competence Competence Breakdown EPICT Modules
" Planning for Knowledge of curriculum and objectives Pedagogical Module
Z teaching & learning Selection of content Module 10
S Selection of method
g Special Needs
g Pedagogical Pedagogical reflection on ICT use in relation to Pedagogical Module
o reflection on ICT subject, general pedagogical and didactic issues
S Continuing Professional Development Module 9
g Teaching practice Continuing Professional Development Pedagogical Module
g Classroom management Module 9
0 Reflection and evaluation Module H
Module 14, 16
Information Search Search and retrieval of digital resources Module A
§ and retrieval All strategies for accessing digital information/content
S Cata Capture and Capture/generate data using digital tools Module 2, 6, 6
g processing Process data to create information
g Information Analyse and organize information Module, A, 2,6
kCJ Processing Evaluate and assess information
o Develop innovative uses of information and problem-
é solving strategies
5 Information Select a suitable format for presenting information ModulesB-1-3-4-13
e presentation Present information on paper -14
Present information digitally
Communicationand Communicate and collaborate in virtual environments  Module C, 4
= collaboration and face-to-face using digital communication and
g collaboration tools
n Safety Protection of devices, data, heath, environment as Module 15
safe and responsible attitude to the use of technology
School Development  Collaborate on and develop the school as a learning ModuleC, 9

competencies Competencies

Organizational

organization using digital tools for communication,
collaboration and information exchange:

Exploring the Micro, Meso and Macro - EDEN Annual Conference Proceedings, 2018, Genova
ISBN 978-615-5511-23-3

257



EPICT Certification Syllabus as Mean to Attest DigCompEdu Competences
Giovanni Adorni et al.

3 Storage and Technical competence

% @ Retrieval

£5 The ICT tools we provide
3 g inside the EPICT e-

% g Technical Problem- The ability to perform technical trouble-shooting learning platform

Y  Solving

a

Later we focused on the UNESCO ICT CFT framework and the result is a picture that put
EPICT Modules along the continuum of the UNESCO framework. Teachers may express
competences at different levels, depending on the type of technologies and the kind of
pedagogical method they use: from Digital Literacy approach to Knowledge Creation approach
passing through the Knowledge Deepening approach.

Learn with Internet[Internet research tools]

Digital writing and reading [Text Editors]

Communicate and express oneself[Digital presentations]
Interact with peers and with resources [Interactive Whiteboard]
Safety act [eSafety]

Overcome difficiulties [Tools for Special needs students]

UNESCO UNE
DIGITAL LITERACY KNOWLEDGE

Learn by
Learn by moving

The School as an organization [Toos to innovate School

Figure 1. EPICT Modules mapped on UNESCO ICT CFT

EPICT Certifications as a means to attest DigCompEdu Competences

The EPICT syllabus is the document that the EPICT group used to consolidate its body of
knowledge. Now from December 2017 we have the final version of the official European
framework of competence DigCompEdu, which describes the competences that must be held
by teachers and educators. DigCompEdu is direct expression of the European Commission
(which has commissioned the work at its official research centre — the JRC, Joint Research
Centre), and it incorporates in a mature way the knowledge developed during years by the
experiences of Digital School carried out by researchers and school practices.

DigCompEdu identifies 6 areas of competences described in 22 particular competences: it
represents a high -level description of what a teacher must be able to do in order to use ICT in
teaching competently.

EPICT Modules Syllabus and DigCompEdu

EPICT Modules provide a concrete and usable tool to deeply describe the DigCompEdu high-
level competences. As in previous years, we compared our Modules Syllabus with the teachers’
ICT competences framework developed in the field of digital school research. We have recently
subjected our syllabus to the comparison with DigCompEdu and the result confirms the validity
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of the work we have done and we continue to carry out in order to support the development of
the 21* Century School.

Figure 2 presents the EPICT Modules mapped on DigCompEdu, and in our Countries, we are
testing the first attempt to use EPICT Certifications as concrete tool to attest DigCompEdu

competences
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[Write and read digital] X X X X X X X X
[Learning through CMC] X X X X X X X X X X X X X X
[Digital assessment] X X X X X X X X X
[Communicate with images] X X X X X X
[Analyzing the reality] X X X X X
[Digital Presentations] X X X X X X X
[Publish and Communicate] X X X X
[Immersive Technologies] X X X X X
[Multimedia Writing] X X X X X X X X X
[Design school innovation] X X X X X
[ICT 6 Special Needs] X X X X X X X X
[Coding & Robotics] X X X X X
[Audio, video and animations] X X X X X
[Teaching with Interactive Board X X X X X X X X X X
[eSafety: make education safe] X X X X X X X X X X X
[Teaching with mobile tools] X X X X X X X X X X X X
[Pedagogical module] X X X X X X X X X X X X X X X X X X X X X X

Figure 2. EPICT Syllabus Modules mapped on DigCompEdu

EPICT Certifications as means to attest DigCompEdu competences

EPICT Certifications provide a concrete and authoritative tool to attest teachers’ competences.
First of all, the certification method was proven within the European EPICT Project during
years 2003 — 2005 and it was approved by the audit at the end of the project activities.

EPICT Certifications are still running in Europe and in the world and the EPICT Syllabus and
certification method was the starting point for new national initiatives in Countries who were
partners of the EPICT Consortium.

The EPICT Consortium continues to offer sound tools to train, assess, certificate teachers’
pedagogical competences in the use of ICT which have been proven and updated over 13 years.

The next section illustrates the EPICT Certification experiences in two Countries: UK and Italy.
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Successful Case history: EPICT Certification in Italy

In Italy from the end of the EPICT European Project, EPICT courses and EPICT Certifications
are delivered from University of Genoa. Masters courses are then available to teachers who gain
a Certification, which is useful to professional development. From 2013 courses based on
EPICT Syllabus and with final University certification, are delivered by training institutions
based in different parts of Italy.

In Italy around 2000 teachers have gained an EPICT Certification since 2005: This may seem a
modest number but not if compared with the complete and long learning journey the
Certification requires and the fact that professional updating was not mandatory for Italian
teachers until the end of 2016.

After completing their EPICT courses, teachers may join the EPICT Teachers Association and
continue informal training in the professional community.

The Italian Editorial Board that develop Italian learning materials on the basis of the EPICT
Syllabus collaborates with experts who give to the pedagogical part of the modules the
corresponding technical provision. This is the case with the Interactive Board didactic Module
developed with the support of experts from AICA (Associazione Italiana per I'Informatica e il
Calcolo automatico); the case of the Coding & Robotic Module developed with the support of
Scuola di Robotica a national recognised association for educational robotics; the case of eSafety
module developed and written with the collaboration of experts at Genoa local Police district.

Successful Case history: EPICT eSafety Certification in UK

The EPICT Licence certification programme has been running in the UK since 2005. Over that
time, many thousands of educators have completed certificates in various technology use.

The Editorial Board of the UK has worked with experts such as University Schools of Education
including Manchester Metropolitan and Edge Hill along with various Associations and interest
groups. A close relationship has been fostered over the years with both Central Government in
London and Edinburgh and Local, Federal Government in regional areas.

The EPICT eSafety Certificate is currently the most popular course with Schools also able to
build towards a School Certificate. The teachers prove their competencies by documenting
actual safety work within their school thus the programme is workplace based and relevant
(http://www.epict.co.uk)
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Abstract

The Ministry of Education (MOE) in the United Arab Emirates (UAE) is facing a challenge to
develop the 21* century skills of learners as well as knowledge in the five domain areas of
Science, Technology, Engineering, Arts and Mathematics (STEAM) and high achievement of
international standardised examinations such as PISA and TIMSS. The challenge could be due
to time, space, monetary and probably expert limitations within schools. As such, there is a role
for librarians to play to assist curriculum needs in schools and the national education agenda of
the UAE. Elements of this role include immersive learning, personalised learning, community
partnerships and collaborative leadership to meet educational priorities. The increasing need
for the librarian to assume the role of a collaborator to support the above is becoming more
apparent as noted in a few emergent studies (Greef, 2017; Hovious & van Eck, 2015). Libraries
play a fundamental role in public life; they are more than just a place stacked with books that
are read for recreation or by researchers who have a mission to accomplish (McMenemy, 2012).
Public libraries nowadays have specialised instructional and project-focused spaces that are
hubs for life-long-learning, social interactions and professional development. The shift in vision
took place after the development of smart technologies that made learning through electronic
devices much easier, impactful and accessible. Digital books are now available to read anytime
anywhere without having to worry about the number of heavy books one should carry on the
way to work or leisure. Public libraries have adopted this innovative digital wave by using smart
technologies to provide electronic databases and social activities that merge fun with learning.
However, the role could be extended further to work closely with schools in systemic ways that
enable both entities to reach higher goals. By partnering with libraries, schools can extend the
supportive educational system in terms of location and time (e.g., when schools are typically
closed), which will work to empower teachers and students. There have been some spontaneous
attempts in this regard by teachers themselves. However, these efforts tend to be isolated and
limited in scope. A more extensive and rigorous as well as controlled system that could be
shared by all stakeholders, including students, teachers and parents. Such a coordinated
approach, with the ultimate goal of providing the opportunity for students to be effective
knowledge-contributors, is shared in this paper with an emphasis on STREAM education (i.e.
Science, Technology, Reading, Entrepreneurship, Arts and Mathematics). These are skills and
competencies that are appropriate for students in the UAE. The proposed program also
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emphasizes collaborative leadership skills among teachers as instructional leaders that can be
capitalised upon by establishing school-library partnerships.

Introduction

There is a general dissatisfaction towards the school education outcomes in the UAE that at
times are considered to not meet above average international standards and UAE MOE
expectations. This dissatisfaction can be addressed through innovative and collaborative
projects and research. One such endeavour has been discussed among leaders of the Sharjah
Public Libraries and MOE representatives in the UAE since 2017. What has emerged is a
collaborative project that will capitalise of the strengths of each organization. The Sharjah
Libraries have 10,000 members, which is a good record. However, the libraries face the issues
oflow library usage by these members, whereby only 3,000 are active members, which is defined
as Members who are using library’s service on regular basis. Thus, there is a gap in the mission
attainment of both the schools and the libraries that could be further addressed through this
collaboration. A project has been conceptualized to create innovative instructional spaces in
libraries that support formal education in schools. The project is in line with the UAE’s vision
to focus on the 21* century skills and is flexible enough to be altered and modified for different
school and community priorities, since it combines both virtual and physical spaces and will
re-conceptualize libraries as supportive entities to schools. This means that there is no intent
on changing the formal curriculum, school hours or other elements of formal education. The
whole system is planned to be implemented as an informal after school program to further
enhance the 21 century skills of learners, as well as their creative and higher thinking skills.
This paper will present a conceptual framework of the project with the aim of sharing initial
thoughts and plans, and to gain input on these plans. The project goals are to address the
following research questions to varying degrees, with a primary focus on the first research
question.

e  What is a model/framework for 21% century Libraries that positions them as partners to
school systems?

e  What are standards/criteria for success that can be proposed for the UAE Ministry of
Education to be used in collaboration with public libraries?

e  Whatare the current levels of 21* century skills among high school students in the UAE?

e  Was there a significant difference between high, mid and low ability students who used
the program for the enhancement of 21* century skills when compared across the
different learning environments?

e What were UAE high school students’ perceptions on the use of the program in
enhancing their 21* century skills?

Problem Statement

Libraries can support the formal educational system in many ways. However, in the UAE there
is no evidence so far of a systematic approach that can serve the mission of both types of
organizations. So far, the educational system in the UAE is not achieving the stakeholders’
ambitions, and the libraries are considered to be a dull place where people visit to finish certain
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tasks and are unlikely to return as part a process of life-long-learning. In the Sharjah Libraries
for example, there are 10,000 members registered. However, only 3,000 are active, defined as
members who are using library’s service on regular basis. Both schools and libraries are learning
environments, and both have gaps in the attainment of their missions.

Both schools and libraries are going through transitions in terms of approach and public
perception. In particular, schools are generally adopting more technological approaches with
respect to instruction, and libraries are starting to be perceived increasingly as social centres in
many parts of the worlds. A plan for enhancing learner opportunities could be constructed to
take advantage of both of these and other positive trends. Specifically, the Sharjah Libraries
propose a set of school-library interactions that can enrich students learning experiences by
providing phenomena-based education, which is based on real-life experiences that students
encounter themselves. These experiments might not be able to be implemented in schools due
to many restrictions in time and/or space. Therefore, libraries can offer an after school program
that is linked to the formal curriculum, yet in a fun and engaging way to ensure students’
commitment.

Literature Review

Libraries have always been the source of enlightenment in the communities they serve, as well
as being much more. They can serve as parliament halls, science laboratories and social spaces
for exhibitions, book clubs, wedding parties and fashion shows. However, the primary value of
the library still remains in its role as a stimulating environment for knowledge reception and
creation.

But how can libraries play a more effective and expanded role in knowledge sharing and
creation? Combining efforts and resources with other public service organizations could be a
good start. For example, “in the late 1800s and early 1900s, libraries and museums shared space,
resources, and personnel” (Given & McTavish, 2010; p.7). Since that early time, the said sharing
is still active, which means that both informal learning entities have successfully worked
together to deliver knowledge. This informal learning could be connected further to the formal
learning process (i.e. in schools) through a systematic approach, as is presented in this paper.

An advantage of establishing such a system in libraries is that as informal learning sites, they
have fewer limitations than are applied in schools. A joint effort between the Association for
Library Service to Children and the Public Library Association, identified five practices which
are crucial to children’s early literacy development. These are talking, singing, reading, writing
and playing (Nespeca, 2012). Those five practices, especially playing could be imbedded in the
proposed school-library collaboration through the integration of emerging technologies such
as augmented reality, computer games, photogrammetry, virtual reality and others.

In conceptualizing this project, we have been employing constructivism as the base of our
theoretical framework. In general terms, constructivism posits that acquiring new knowledge
based on accumulating experiences and building concepts and principles based on them.
Learners can also develop ideas that are more or less independent of experience by reasoning
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in ways that extends beyond direct experience (i.e. abstract reasoning). Learners apply and
revise their ideas on a regular basis, and it is this process that improves conceptual
understanding. Constructivism has been used as a theoretical justification for active learning
models, which have been demonstrated to improve learning. For example, a study of physics
teachers indicated that students demonstrated improved students” performance through a 38%
increase in a conceptual assessment after a shift from traditional learning to active learning
model (Stone, 2012). Active learning can be implemented in a library due to the inherent
flexibility of the setting, whereas at times teachers find such approaches more difficult to
implement due to having to follow certain timelines and curriculum guidance. What this
suggests is that, when programs are developed in coordination with schools, the library can
compensate for elements of active learning that are missing in the formal-learning process. Or,
it could emphasize active learning further by providing different ways of reaching the same
objectives as are set as formal learning goals (i.e. those established by the MOE and UAE vision).

Libraries could be turned into learning laboratories by offering interactive, participatory,
production-centred programming that incorporates the principles of what is known as
connected learning (Ito et al., 2013). The features of connected learning are that it is social,
equitable and participatory. This means that librarians could assist teachers in their core
mission, and that students would have experiences in the library through which they would
develop knowledge that serves the formal education requirement and needs. In addition,
librarians can help learners in developing self-confidence and trust by listening to their
feedback. Such relational attributes will upgrade the level of the learners to be advisors and
designers. It is anticipated that this type of comprehensive engagement process among all
parties (especially teachers, librarians and learners) will result in institutional transformation; a
rethinking of the vision for libraries and new partnership opportunities for the future (Mills,
Campana, & Goldsmith, 2017). Dresang, Gross, and Holt (2006) proposed a model that can also
assist in the overall strategy for a library-school support partnership (as cited in Mills, Campana,
& Goldsmith, 2017; p.29). This is the Outcome-Based Planning and Evaluation (OBPE) model
which, among other attributes, invites librarians to “incorporate learning outcomes when
designing, delivering and evaluating programs that factor in community need and relevance”
(p.29). As seen in Figure 1, the OBPE process consist of 4 phases, namely gathering information;
determining outcomes; developing programs and services; and conducting evaluations. It
combines a number of important resources and areas of expertise. The enhancement of 21%
century skills, entrepreneurship skills, and reading skills are important apart from the existing
STEM skills. Thus, the proposed set of skills that can be addressed through an OBPE model will
include those within what can be referred to as STREAM education (i.e. science, technology,
reading, entrepreneurship, arts and mathematics) instead of the more limited STEM model.
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Figure 1. Outcome-Based Planning and Evaluation (OBPE) Model (Dresang, Gross, & Holt, 2006)

The radical change theory by Dresang (2008) emphasizes the creation of knowledge rather than
consumption of knowledge. This is an important aspect to be considered in planning the
approach for new learning systems. The aim of this theory is to understand the ever-changing
behaviour of learners in the digital age. The theory was based on the digital-age principles of
interactivity, connectivity and access. Radical change theory revolutionized the use of media -
both print and digital - by young people through three classifications: (a) changing forms and
formats, (b) changing perspectives and (c) changing boundaries. Diversity, access, collaboration
and innovation are themes at the heart of this theory by referring to other research-based
theories and findings into practice and pedagogy (Mills, Campana, & Goldsmith, 2017; p.29).
Koh (2015) has offered a potential way that radical change theory can guide future research.
Figure 2 illustrates the digital age principles, which are interactivity, connectivity and access, in
a way that connects them to radical change resources and behaviours. The theory, as improved
by Koh (2015), can be also be applied to explore the effectiveness of radical change resources in
promoting the 21* century skills among youth who are familiar with digital technologies. Since
the diagram calls for future research to explore how the interaction between changing resources
and youth, it suggests that such research may have an impact on youth obtaining twenty-first
century skills. The proposed system in this article will be using some of the related principles
from this theory.
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Figure 2. Radical Change Theory Improved Model (Koh, 2015)

Fullen and Stiegelbauer (1991) have proposed a theory of First and Second Order Educational
Change. In this theory, the first order of change is external and incremental (systems and
processes), and the second order of change is internal and transformational (beliefs). These
orders of change can also be integrated with the proposed system in this paper. Brickner (1995)
extends this idea to teaching innovation by proposing first-and-second-order barriers. Ertmer
(1999) built upon this by elucidating barriers to technology integration practices.

While, the literature in this area indicates a need for change, it is important to consider the
necessary conditions for a successful change process for both libraries and schools. For example,
ideas related to change are rather pointless if there is lack of support from the educational
leaders. A collaborative leadership approach from libraries and schools should be adopted to
transform the way we learn and teach. Transformational leadership requires creative
mentalities that can be flexible enough to adopt the change or, at least, try it. Mavrinac (2005)
argues that “transformational leadership requires enthusiasm, creativity and risk-taking from
individual leaders; all of which an organization must possess to achieve success in the change
process” (p.394) Combining all these elements resulted in a conceptual framework represented
and discussed below.

Conceptual Framework

A conceptual framework for the project “Sa’ai Smart Library Learning Lab: Disruptive
Learning” is drawn from the work done by several scholars, including Dresang (1999), Dresang,
Gross, and Holt (2006), Fullan and Stiegelbauer (1991) and Ito et al. (2013). The framework is
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represented below as a what will be referred to as a disruptive space, which connects both the
actual and virtual environments in which learners function. The disruptive space will work
under conditions that include access to new digital media, participation that is driven by
interest, a desire to create knowledge, collaboration between participants (e.g., librarians,
teachers, and innovation leaders), partnerships between schools and libraries, willingness to
engage with diverse audiences, and innovative ideas. In addition, the disruptive learning model
will call for teams to willingly accept changes that evolved during their learning process. As well,
the model implies that the methods for assessing learning should be in line with new assessment
practices like projects, simulations, audio/video tapes, graphics and posters, presentations, etc.
It is anticipated that this framework will result in the following outcomes: knowledge creation,
21% century skills, lifelong learning habits, positive beliefs and behaviours, knowledge and skills
related to STREAM and a holistic personality.

Conditions

* Plans
* New Digital Media
* Interest Driven

* Production Centered DISRUPTIVE SPACE

» Collaborations

* Diverse Ideas

* High Interactivity

* Innovative Projects

» Acceptance of Change

Sa’ai Smart Library Learning Lab:
Disruptive Learning Framework

Figure 3. Sa'ai Smart Library Learning Lab: Disruptive Learning Framework
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Figure 4. Sa’ai Smart Library Learning Lab: Implementation Plan

The above figure articulates how high schools and libraries could work together in a systematic
way that encourages sustainable learning and bridges the gaps in both entities. Since the
students get to study the curriculum at high school and there is no time nor facilities to explore
learning components through more innovative spaces, libraries could fill this gap by offering
two innovative spaces: virtual and physical. The virtual space is basically a digital hub and an
archive of all teachers’ and students’ curriculum as well as other e-resources that will be useful
for the transformational learning process to happen. This is the Products section, in which
teachers can upload all the educational materials for students’ references. There is also the
Evaluation section which contains quizzes, peer feedback, scenario evaluation and so on, that
are either taken before and after the library visit or suited to the needs of the
evaluation/assessment process. There is also a Dashboard, which contains communication tools
for students, parents, librarians and teachers to interact, share feedback and get notifications or
alerts.

High school students (Grade 10-12) who are ready to visit the library can choose which facilities
they will use to create a product. In the library environment, they can enjoy freedom regarding
what to create and how to create on their own pace. They can work individually or within
groups under the librarians’ supervision and guidance. The innovative physical spaces in the
library will include the Creative Lab: where students can create their audio and video works.
There will also be Interactive Workshops that students are free to attend if they want in order to
strengthen their knowledge and write a report about what they learned. There will also be a
Research Centre that will enable students to expand on their curiosity by researching a particular
area under the guidance and support of librarians. After filling certain hours and meeting
projects deadlines, students will visit the virtual space again to track progress/grades and see
how they can improve themselves. To self-assess their learning, they can take quizzes, by which
teachers can track their before-and-after performances. Finally, and most importantly, the
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students are able to be knowledge-contributors since they can upload their products and share
them with their peers.

The power of this model can be summarized in the following:

e Theinformal involvement of teachers, parents, students and librarians is very high. This
involvement will reflect on the formal education at school.

e It saves time and effort on teacher’s end in terms of what else to do to make the lesson
more engaging, since student will be able to practice what they have learnt with a
gamification style after the school hours.

e The model is learner-centred in that it provides freedom to the learner to choose the
facility and project they would like to work on based on their capabilities and pace.

e The model empowers the learner to be a knowledge-generator.

e The model is making libraries part of the learners’ life-style, so when they grow up they
will continue to use different facilities for life-long-learning processes.

The model is focusing on enhancing 21* century skills and improving STREAM areas through
adopting smart technological tools within an innovative environment that is learner-centred.

Conclusion

Libraries nowadays can play a bigger role than just promoting reading. They can work hand-
in-hand with the schools to improve students’ 21% century skills and other educational
objectives. The proposed framework in this paper opens the door for a more systematic
collaboration between formal and informal educational entities. The after school time could be
spent at the library to finish a set of school plans under the support and supervision of librarians.
It can also provide an electronic portal that offers to bridge the communication gap between
students, families, teachers and librarians.

The power of the proposed model is that it prepares the students to be knowledge-generators
and ambassadors of libraries that promote reading as a lifestyle. Both goals would be well-
achieved if a unified vision, plan and implementation take place to create a powerful educational
process that is dynamic and sustainable.
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EFFECTIVE STRATEGIES FOR INCORPORATING OPEN
EDUCATIONAL RESOURCES INTO THE CLASSROOM

Les Pang, Rana Khan, University of Maryland University College, United States of America

Abstract

The purpose of this research is to identify strategies that would ensure the successful
implementation of open educational resources (OERs) in the classroom. OERs are freely
available content and media that can be used for teaching purposes. This reflects a transition
from the classic textbook to a new educational paradigm. Often touted as a means to
significantly reduce student expenses and expand the scope of knowledge beyond textbooks,
anecdotal evidence indicate that the approach has had mixed results in the classroom. Based on
student feedback and a faculty survey, University of Maryland University College (UMUC)
graduate school students and faculty members shared their perspectives of the benefits and
challenges associated with OERs. Based on these findings, a number of best practices were
identified to address the major concerns related to the approach.

Introduction

According to the William and Flora Hewlett Foundation (n.d.), OERs are:

<«

. teaching, learning and research materials in any medium - digital or
otherwise - that reside in the public domain or have been released under an
open license that permits no-cost access, use, adaptation and redistribution by
others with no or limited restrictions.”

An OER could include textbooks, readings, simulations/games, syllabi, assessment tools such
as quizzes; and anything that can be used for educational purposes.

Typically, OERs are present online via various sources. Examples of sources identified by
Educause (n.d.) include:

e OER Commons;

e  MIT OpenCourseWare;

e MERLOT;

e The Open Course Library;

e The Open Education Resource (OER);
e  WikiEducator;

e The World Digital Library (WDL).
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The Instructional Technology Council (ITC) has tracked the impact of OERs and report a 20%
growth in the adoption of the concept (Lokken, 2016). Clearly, there is momentum towards the
greater adoption of OERs in the classroom. Some of the primary reasons for this are as follows:

e saves cost for students;

e  grants access to more quality choices;

e improves a school’s reputation;

e enhances social responsibility - free education resources for all;
e  ability to preview the course material before and after the course.

However, there are challenges associated with OERs. Here are a few reported by Open
Washington (2017), an open educational resources network:

e Quality Assurance - lack of evidence that the amount learned from OERs are
comparable to textbooks;

e Sustainability - OERs may become obsolete over time;

e Resistance to change - the transition requires a major paradigm shift and attitude
change.

UMUC Graduate School and Its OER Experience

The University of Maryland University College (UMUC) specializes in educating busy
professionals and offers career-relevant, affordable education that fits student life styles. It is a
state university that primarily provides online classes but also onsite classes around the country
and the world. A member of the University System of Maryland, UMUC is regionally accredited
by the Middle States Commission on Higher Education, providing credibility and recognition
to students’ degrees.

The Graduate School at UMUC offers more than 55 graduate programs and specializations.
These include master's degrees and specializations, doctoral degrees, and graduate certificates
to help students develop professional value and open the door to career opportunities.

UMUC recognized the need to address to the increasing cost of textbooks to the students and
the advantages offered by open resources by expanding the scope of knowledge beyond
textbooks. As a result, an initiative was established to make the conversion from textbooks to
electronic resources that are at no cost to the student. The graduate courses moved to OER by
Fall 2016.

According to Hawthorne (2015), the average cost of a textbook in a UMUC study was $93.30.
For the 16,771 students in the study sample, the total cost savings was $1.6 million. U.S.
Government Accountability Office reported that in one academic year an average full time
student spends about $900 on textbooks.

There are many anecdotes from UMUC Provost Office about the cost savings that were realized:

“Using MITOpenCourseware for one Psychology course, for example, saved
every student in the course $39.”
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“In one upper-level course, an e-book from Saylor.org, combined with our own
tutorial on APA citation style, saved each student $64.”

“Government documents in the public domain filled the need; one political
science course was already using an e-book, but found a comparable (and free)
government document, saving the student $54.”

However, the office reported some challenges including:

e Several resources needed “re-evaluation, replacement or adaptation”.
e It was difficult to find appropriate resources for certain subject areas.
e  Sources sometimes changed when using it.

It is very clear that OERs offer significant economic benefits to the student, however, the cost
and burden for maintaining the resources now switches from the publisher to the educational
institution. Therefore, the university must somehow provide support for these new costs.

Context and Relevance of this Study

The economic benefits of OERs are very clear but missing is a deep understanding of the
pedagogical impact of this approach. This study examines how faculty and students see OERs
towards facilitating learning. Their reflections should serve to identify issues relating to its
implementation and use. Based on these issues, we can formulate potential solutions and
strategies that reflect best practices to help mitigate these concerns.

Methods

This study will commence with a two-pronged approach towards identifying student and
faculty perceptions on the replacement of textbooks by OERs.

First, a thorough review and analysis were made of comments from past student end-of-course
surveys that are related to the use of OERs.

The end-of-course surveys from the Fall 2017 semester were reviewed. (Additional reviews of
the surveys from other semesters are planned and its findings will be incorporated in the
conference presentation and in the final version of the paper.) The Fall 2017 sample was from
92 courses which included 176 course sections all of which were under the auspices of the
Information and Technology Systems Department in UMUC’s Graduate School. The surveys
covered courses on biotechnology, cloud computing, data analytics, database systems,
emergency management, environmental management, homeland security management,
informatics, information systems and services, information technology, software engineering,
systems engineering, and telecommunications management.

Second, a survey will be conducted involving faculty members during the Spring 2018 semester
to gauge their reactions on the use of OERs in lieu of textbooks. Findings will be reported during
the conference presentation and in the final version of this paper.
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The next step will be a review and analysis of the student and faculty perceptions gathered from
the surveys. Major concerns associated with the use of OERs will be distinguished along with
its benefits.

Finally, best practices and potential solutions that address the major concerns will be identified.
All relevant information including the findings, best practices, potential solutions and
conclusions will be documented in the final paper.

Preliminary Findings

Results from the review of the Fall 2017 end-of-course surveys are as follows:

e There was a mixed reaction to the use of OERs - for some students, the readings were
lauded as being instrumental towards learning while others called for a return to
textbooks.

e Among those unhappy with OERs, the most common complaints were as follows
(frequency in parenthesis):

— Readings lack structure, consistency and flow. (8 comments)

— Readings were not necessary, irrelevant, inaccurate or redundant. (8 comments)
— Readings had broken/dead links. (6 comments)

— Readings failed to cover the course objectives. (5 comments)

— Readings were outdated. (4 comments)

—  Could use a supplemental recommended text. (4 comments)

— Readings contained spelling and/or grammatical errors. (3 comments)

— Lack of an index to reference material among the OERs. (2 comments)

— Readings were confusing or difficult to read. (2 comments)

Preliminary recommendations derived from this study include the following:

e Provide lecture notes or supplemental material developed by the educational institute in
order to provide a consistent thread through out a learning session, tie all of the OERs
together and/or address any voids among the resources.

e  Establish a continuous improvement process each semester to ensure that OER sources
remain relevant, up to date, grammatically correct and all links are active.

e OER selections should closely align with meeting the course learning objectives and at
the right level for the class.

e Supply a list of recommended texts in case the student is willing to pay for additional
resources.

e Include an index so that students can locate pertinent topics among the OERs.

Preliminary Conclusions

OERs offer strong economic benefits for the student but the educational institution now bears
the responsibility for ensuring that quality resources are provided and maintained. Leadership
of institutions adopting OERs needs to recognize this and provide the necessary financial
support, policies and processes to ensure success in this endeavour.
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Further research is needed to gauge student experience and reactions to OERs. A student survey

is proposed as a future study.
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Introduction

It has been a while since recognition of prior and non-formal learning was addressed by
education providers and policy makers in Europe. Quite a number of universities in Europe
established instruments and procedures properly addressing strategic goals to recognize prior
and non-formal learning in the form of results in formal curricula. However, this practice has
been challenged by two main factors and innovations in themselves.

The first challenge, continuously changing the form and transforming traditional education is
digital education and online learning. Since the advent of distance education, the question that
generates the greatest concern when it comes to recognition is assessment: for example, it is
difficult to be sure that the learner who completes an online assessment is the learner who
enrolled, and also the possible forms of assessment are limited in online education. Validation
of learner and learning results therefore continues to be questioned and researched.

The second challenge for traditional higher education, strengthened by new forms of open
learning was open education itself. Questions and concerns generated were similar to online
learning concerns, but often misled - instead of focusing on learning results, research questions
focused on recognition of open learning itself.

Open and Online Learning

Open learning is a fundamental part of the overarching topic area of open education. The word
open is of inflationary use in today’s world while rights, access, use, transparent, and
participatory are only some of the meanings related to it. In the context of learning, particularly
the meanings use and access play an essential but not the only role (Pomerantz & Peek, 2016).
While there is no agreed-upon, comprehensive definition of open learning, central focus is
commonly placed on the ‘needs of the learner as perceived by the learner’ (Coffey, 1988).

Following Fischer (2013), open learning consists of two aspects, open online courses (e.g.,
MOOCs, Open University, open courseware) and open educational resources (OER) (e.g.,
Wikipedia, TED talks, YouTube, specific OER repositories). Instead of a definition, a set of
specific characteristics which are typical for open learning exists. Examples are learners
accessing freely available online content, learners enrolling on free open/distance learning
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courses, learners collaborating on open knowledge-building projects, or learners sharing
outcomes with one another. Thus, there is no explicit concept of open learning but the
opportunity to design open learning approaches built on the principles mentioned above.

The complexity of research in open and online learning (OOL), open learning, open and online
learning environments, (Hannafin etal., 1999), open and online curriculum, students’
behaviour’s analysis and recognition of OOL achievements and other. While there are many
publications on the topics since 1986, there are still research evidences missing, especially with
regards to:

Learning analytics (LA) method as metacognitive tool (Gasevic etal. 2015; Ferguson &
Buckingham Shum, 2012), to understand how learners learn in today’s open and networked
learning environments and how learners, educators, institutions, and researchers can best
support this process (Muslim, Chatti, Mughal, &Schroeder, 2017).

Assessment and recognition of OOL (Schmidt et al., 2009; Camilleri et al., 2012). Witthaus et al.
(2016) analyse assessment and recognition practices in Europe and particularly MOOC-based
learning pointed out the need of further research into the Member States’ regulations and
practices enabling the setting up of specific strategies for advancing the recognition of open
education in Europe. With the mentioned possibilities open and digital badges have a potential
to become an alternative credentialing system, providing visible recognition using digital
symbols in public displays.

Validation of Open Online Learning
Measuring Learning Progress

One of the ways to measure learning progress is through competences. Using specific digital
tools which can be integrated in the learning management system (LMS) it is possible to depict
competencies for learner in real-time. One of the powerful tools is Moodle LMS. From Moodle
v.3.1 (2016) there is the possibility to provide a list of competencies in courses and associate
them with activities. Using the Moodle competence tool the learner can monitor his/her success
of competence acquisition. In the frame of a course completion, it can be measured using
conditions for activities, enrolment duration, total course grade, etc. The learner can check
which activities are already completed or the system can do it automatically after the set
conditions are met. The learner has special information just about his/her progress in the
course. Progress visualization is possible using additional extension of the Moodle LMS (for
example: Completion Progress bar).

Searching for learner identity solutions to facilitate recognition of learning
achievements

Taking a course on an open online learning platform has different requirements than
auditorium lectures. One of the main requirements and challenges is learner identity
verification. In open online learning, all teaching and learning happens online and, usually, the
teacher doesn’t meet learners face to face.
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All institutions providing online learning courses should consider this issue and think of
possible solutions for learner identification taking into account the pre-conditions established
in their country. E-Citizenship program e-Government and other national solutions for digital
identification of a person can be immediately applied to identify and authenticate users using
mobile signature, bank account, and other tools.

There are solutions for user authentication, the most common ones use biometric parameters,
such as fingerprint, face, voice recognition (Rabuzin et al., 2006). However, all these solutions
require special devices to be used to verify user identity. Solutions have concerns about data
security and privacy issues, as such data are very sensitive. Furthermore, this solution is valid
only for the initial login process. For open online learning this solution would be too complex
to achieve.

Another solution for learner identity would be continuous authentication. This solution could
be used during exams or other assignments performed by the learner. Apampa et al. (2010)
mentions video monitoring/recording solution via webcam. However, such solutions also
require special software to make video recordings of physical work or sophisticated software
that would analyse recorded video and alert the teacher if that was not the actual learner who
attempted to perform the exam. Also, the learner would have to have a webcam - but recently
most devices already have webcams.

A more advanced solution for learner identification is proctoring, such as remote proctoring
(remoteproctor.com) which proctors the user while she is taking an exam. Such solutions are
usually third-party and are commercial, meaning that the institution has to pay a sum annually
or for every exam taken. In remote proctoring the learner should download a special software
to be installed on his computer. The software tests the microphone, camera and 