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Following a request from Konstantinos Kalemnis, the IAFeS board decided to host the annual 
scientific conference NETTIES (Network Entities) in Corfu in 2018. 
It was the 16th NETTIES conference. As with every NETTIES conference there was a local 
partner. This year it was the Ionian University. 
 
The lectures took place in the beautiful library of the Reading Society of Corfu. It is the oldest 
and most prestigious Reading Society in Greece. 
 
The conference theme was "Access to Knowledge in the 21st Century - the Interplay of Society, 
Education, ICT, and Philosophy" and is also the title of this anthology of lectures from the 
conference. 
 
One goal of IAFeS is to look at a topic from a variety of perspectives: 
Law, Ethics, Philosophy, Psychology, Economy, and Engineering. 
 
So it came to the structure of the present book in: 
 
Å PHILOSOPHY & KNOWLEDGE 
Å COPY RIGHT & OPEN ACCESS 
Å TECHNOLOGY 
Å SOCIETY & BUSINESS 
Å EDUCATION 
 
50 speakers followed this guidline. 
This anthology should offer those who could not attend the conference a chance to read it. 
 
 
 
Johann Günther 
Secretary General of IAFeS 
  

Preface  
Johann GÜNTHER  
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The International Association for eScience (IAFeS) was founded in December 2013 in Vienna 
by members from Great Britain, Greece, Romania, Finland and Austria. Since that moment, 
new institutional and individual members joined each year. They are all working together in 
order to achieve the aims of the association: to promote development, education and research 
in all areas of eScience and especially to encourage young researchers in these areas by 
offering an exchange platform for international co-operation. 
Each year, the association organizes a conference called NETTIES (Networking Entities). The 
first edition was organized in 1994 in Vienna, Austria, under the umbrella of EATA (European 
Association for Telematics Applications). As a continuator of that association, IAFES continued 
to organise the NETTIES conference. 
The 16th edition NETTIES 2018 conference took place between 3 - 5 May 2018, in the beautiful 
Corfu Island, Greece, being hosted by the Reading Society of Corfu.  
The subject of the conference was ñAccess to Knowledge in the 21st Century. The Interplay of 
Society, Education, ICT and Philosophyò. The NETTIES conference this year attracted 
researchers and presenters from Greece, Austria, Romania, United Kingdom, Spain, Finland, 
Kosovo and China, as well as participants from some other countries. As the addressed subject 
was quite broad and generous, the presented communications have been grouped in different 
sections: Philosophy & Knowledge, Copyright & Open Access, Technology, Society & 
Business and Education.  
This book contains the proceedings of the conference in the hope that readers will be inspired 
to follow up on the research and ideas within. 
As usually, at the end of the conference, the Board of IAFeS took into consideration different 
offers for hosting the next year conference. So, waiting to meet you again for the 17th NETTIES 
conference in Pristina, Kosovo! 
 
 
Radu Vasiu, PhD 
Professor Politehnica University of Timisoara, Romania 
President of IAFeS ï International Association for eScience 
  

Preface  
Radu VASIU 
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It is a great joy to introduce here the book of proceedings of NETTIES 2018, Access to 
Knowledge in the 21st century: the interplay of society, education, ICT and philosophy', co-
organized by the Ionian University and IAFES. 
 
NETTIES 2018 brought together in the Ionian University, Department of Archives, Library 
Science and Museology, in Corfu, Greece, a great number of important scholars from many 
different countries, disciplines and fields, to present their work around the concept of access 
to knowledge. The interdisciplinary nature of the conference allowed the participants to look at 
the conference themes from many different scientific angles; we hope that the book will 
contribute to a wider interpretation of current knowledge on the particular topics explored by 
our esteemed colleagues. 
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University of Vienna, Austria 

1.1 Misconceptions to Overcome 

Along the history of media literacy programs media education typically was understood as 
intervening education of, for, with or even against media, mostly driven as an instrumental 
workshop in order to ñlearnò, what media was, as it was done, how or for what it was used and 
to get warned how it could effect the personal and the social as well the individual or societal 
life. The institutional education mostly just reacted defending its hierarchical position, its elitist 
position and authority to technological developments of the media, to structural changes in 
media systems, and to the follow-up-phenomena in societal communication supposing (just as 
thinking of themselves as educational and moral institutions) media were a source of power, 
influence and intervention ï in political as well as in educational context. This kind of media 
education concept is or was based on a functional-structural concept of media (cf. Luhmann 
1987: 3o ff., Luhmann 2004: 169 ff.), moreover, conceptualized in a direct linear-causal 
understanding of media effects to individuals and to social/societal culture.  
 
Consequently, media education in this tradition focuses on media or media systems as a 
subject to be learned (media knowledge), to be observed critically (media awareness, media 
consciousness), and to be used carefully (media habit) in order to get trained in a rational use 
of media or to avoid - what ever it meant aesthetically and ethically ï the ñnegative effectsò to 
the psychic structure of individuals or of the society. The interest of knowledge in such 
educational arrangements is or has been to affirm the hierarchical structure of society in frames 
of education, to prevent a - thus supposed - advance or prominence of media and its economic, 
political and cultural influence in individual or social execution of peopleôs everyday life, and 
finally ï scientifically evaluated - induces (just) a compensative, or even more an affirmative 
understanding of media education: media thought as an ambivalent societal institution or 
organization, on the one hand promising maximization of power and influence beyond political 
administration or even potentially against it. On the other hand supposed to be an instrument 
of influence as it convenes to the really existing structures of distribution and allocation of 
power (cf. Adorno 1968, Bourdieu 1998, Habermas 1968, Horkheimer/ Adorno 1969/ Huxley 
185, Marcuse 1968)  
 
Media education then centred around the consumptive use of media, thus affirming the role-
distribution of professionalized producers and consumers to be qualified for a rational use of 
means of (otherôs) power and influence, using ñtheò media according to their technological 
mastermind as it is media-inherent: reduction of complexity of social and/or political discourse, 
rationality of functionality, usability of practicability, standardisation of social practice, 
repeatability of content, messages, and methods of maintaining influence, and broad 
circulation of information, knowledge, escape through entertainment and amusement from 
burdening feelings caused by the labour-dominated culture of everyday life, and - last not last 
ï setting the agenda of opinion building through low-level (also means: trivial) accessibility (cf. 
Buckingham 2003, Postman 1985).  
 
All those approaches, not questioning the given structures of societal practice, but rather 
affirming the given societal structures of circulation of power, the practically given dispartment 
of roles to be identified with as producer or as a consumer (even if later then in context of social 
media apostrophized as ñprosumersò) consider media as an instrument of and for the societal 
arrangements of communication in forms of discourse or conversation, follow an essential and 
structural understanding of media, communication, and society, and because of that supposed 

1 MEDIOLOGY: Understanding the Society 
through its Mediality 
Thomas A. BAUER 
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to be mutually competitive entities of doing the society (cf. Bauer 2014 : 141 ff.). The alternative 
is or would be (if not: has to be) a cultural-theoretical approach of interpreting the relationship 
of society, communication, media and culture, where not structures are in focus of 
consideration, but the meaning of them. So then the meaning of society is to be considered as 
communication, the meaning of communication as is its societal culture, the meaning of culture 
as its social practice of communication, and ï last not least, related to the epistemology of 
media literacy ï media as its environment (or reference) of doing the society as an 
arrangement of communication in a culture of public (societally and politically meant) exchange 
and sharing (cf. Bauer 2017). This approach tries to be aware of the fact that media 
characteristics (media code) engraves into the formats of cultural aesthetics of social practice, 
to be thought even much farer: there is no moment of societal life (means: organizing the 
sociability of human existence in any cosmological order of society) that would be media-free 
(cf. Hartmann 2003: 8) Exactly that is the logical approach of mediology in context of 
conceptualizing a theoretical frame of and for media literacy: considering, interpreting and 
understanding society ï or here: societal arrangements of education ï as connectivity of 
observation of rationality and reasonability of execution of individual and social life under the 
condition of its medicalization and mediatization. Exactly in that sense there is huge need of 
doing steps forward in media literacy studies as well as in media literacy education as a now 
so far understood challenge of and for social, cultural and media change. That is, what the 
MedLit- projectôs message tried to be: Media literacy as a program of competence for doing 
(participating, developing) the society by rational use of media (cf. MedLit 2018)  
 
Based on this explicated criticism there is a lot to do in (for) media education in order to make 
it a theoretical reference of social/societal development, i.e. social change: 

¶ To deepen the epistemological discourse: how to think the relationship of 
communication, media, culture and society really scientifically as a model of 
interdependency of constructs interpreting the meaning (sense) of sociability. 

¶ To enrich the theoretical discourse on media education by cultural- and social-theory-
based concepts (contextual theory) of media containing media in reference to its use: 
the use of media (technological infrastructure, aesthetical performance, ethical 
implications and system-related concepts of appropriation of reality) then is, what a 
cultural theory describes as media. 

¶ Following such a theoretical concept of media gives a much broader and at the same 
time much deeper understanding of media education as a program of and for an 
education of social intelligence (Piaget 1966, Bourdieu 1997 ): not focused on media 
(learn the media), but focused on habitus of personality, sociability, and individuality in 
the interest and in frames of a media-modus of society (learning program of being a 
part/partner of/in media society ï cf. Bauer 2017) 

¶ Within the framework of such a more differentiated concept of media and media 
education the terms of literacy and/or competence get based by theoretically more 
reliable concepts of education, competence building and a sharper practical meaning: 
emancipation, sovereignty, responsibility 

¶ This implies far reaching consequences of theoretical and educational understanding 
of digitalisation, digital society, digital education: the break of media-related social and 
societal communication changes the ontology of social culture (habit, rituals, rules) and, 
at the moment we are still in pioneer-status in terms of technology, sociability and 
society building. Media education thus should/could use the development getting an 
intervening and integrated factor of reflecting the social change in the interest of society 
performance management (democracy etc.). 

1.2 Framing the Phonomena 

Any society organizing itself and its development is structurally depending from its 
communication system and culturally from its communication quality. Or even better to say: a 
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society is, what its communication structure is like and means what its quality of sociability is 
like (Bauer 2011: 499). In a media-organized society the communication structure ï that means 
at least attention, traffic, connections, topics etc. - follows the technical and aesthetical logics, 
the attractions, the facilities and possibilities but also the limitations of communication through 
its mediatized character. In any case, though it is often said that media reduces the complexity 
of societal communication (cf. Luhmann 2004), on the other hand also it also gets evident that 
in a media environment the society and its self-interpretation becomes more complex through 
this mode of communication- and interaction structure - in manifold perspectives: the 
increasing amount of information, the variety of aspects, evaluations, opinions and options 
coming up to public sphere overdrive the capacities of processing of social communication. In 
order to feel or to realize oneself responsibly as a relevant part or partner within a 
communication process, one must overlook its social space (frame), its relational structures, 
its options of meaning and relevance and last but not least its contingence of sense. The 
reference to a culturally defined social framework might help to come clear with orientation.  
 
There is obviously a structural change ongoing in media. Especially since media technology 
has entered the ñdigital ageò, not only the modes of production, but much more patterns and 
attitudes of consumption have changed the traditional ontology of media communication. The 
key character concerns the role of the consumer now becoming a user ï often appealed as 
ñprod-userò, what means: the industrial fragmentation of roles as a producer and a consumer 
has overcome, the interaction now happens not any more between producer and consumer, 
but between user and user. This phenomenon ï social convergence - is the social dimension 
of the technical convergence. The former producer professionalism and the appropriate 
consumer skills have been fallen in one model of use: taking and giving within a generalized 
and socially shared model of competence, which is a mutually supposed expectation of trust.  
This convergence can be considered as a horizontalization of a formerly hierarchically ordered 
relation of trust. A model of dependence (for example: journalism quality ï audience media 
competence) has changed into a model of interdependence of media literacy, which has (to) 
become the competence motif of a civil society.  
  
The emergence of social-media-communication (many-to-many media interaction) might be 
seen as one of the areas of media change, enabling social networks or casual communities 
and giving them opportunity to establish and to structure open systems of publicity, which by 
far are not, what the concepts of ñpublic sphereò think to observe, but portraying a new mode 
of system of communicative trust. If this, trust (Luhmann 1968) is taken as the core principle 
of what publicity (public sphere) is thought to be ï which in any case is a normative concept 
for any structurally public social communication ï and if the perception is right that social media 
configurations are a matter of (spontaneous and casual) trust, then social media 
communication is about figuring out new relations of trust beyond of any institutionalization of 
it. A relation of trust within a media environment of communication must on and must engage 
with the medial performance of communication. In this sense a theory of media obliged to a 
logical perspective of a metaphor of description must not be at first and not at all a theoretical 
abstraction of media seen as structures, systems or gadgetry, but could also ï or even 
preferable ï be created as a theoretically logical description of the cultural meaning of media 
(utility, aesthetics, ethics) expressed by usage in contexts of living and social practice, by which 
people is giving the media the meaning. That includes also the change of meaning by changes 
of usage. 

1.3 Mediology 

Even if the theoretical observation is concentrated to the term of media, it is important to be 
aware of what concept of media is in use. A non-objectivizing theory understands media in 
relation to its meaning for individual or societal life. Society is a construct to be considered 
through a (normative, critical, empirical, and pragmatic) concept of communication, when 
assuming (supposing the noema) that society is, what its communication is (meaning) like. In 
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that sense a media society is one being constructed as a configuration of doing the society in 
the modus (habit, usage) of media. The scientific concept funding a theoretically well-based 
concept of literacy decides by epistemological purpose to shift the view from structural or 
functional metaphors, transport, transfer, instrument, tool) to cultural metaphors of description: 
media as a cultural, societal, political, economic, aesthetic environment that gets relevance by 
use of media, by doing the media. 
This contextual view is the reason, why mediology (what means: the theoretical perspective of 
what ever: society, education, knowledge, politics, culture, religion etcéfrom a point of view 
characterizing its meaning in relation to its medialized and mediatized quality) is to be 
understood as a broad frame of scientification of the connectivity of media and society. In that 
specific sense mediology is not a structural theory, but is a contextual theory focusing on the 
cross-links of socially meant media usage as a cultural format of social and/or societal practice. 
As mediology focuses on the overlappings of mental, cognitive, intellectual, material, structural, 
social and actional use of media (Debrais 2003), it supposes the usage to be the relevant 
frame of social culture of a meaningful construction in the way of being related to societal 
construction of a socially mindful culture. Any use creates a culture or refers to culture. So a 
cultural theory of media defines the usage of media as media (cf. Bauer 2014: 102 ff.) Media 
literacy cultural studies and as well media literacy educational practice need a logical frame 
that is taken from the logics of usage of media in the interest (meaning) of communication, 
interaction, network-, community - and society building. To decide for a theoretical paradigm 
of media literacy means to invest complex thinking in a paradigmatic theory of media that 
frames media as the technical, organizational, aesthetical, ecological and cosmological 
environment of social practice (social communication). The theoretical concept should not be 
one that reduces the cultural, political and societal fantasy of an openly structured, multiplex 
and multi-optional media landscape and one - not theoretically and not practically ï that fastens 
media just to technical skylines, to systematically perfected stages, to market-typical goods, 
and , of course, not at all to however decorative surfaces of societal interaction, but that is 
interested to know and to be amazed what phrases of sociability human being is able to and 
competent for (vgl. Bauer 2017b: 79 f.)  
When talking about Media Literacy the question arises: what is the theoretical background of 
understanding media as a societal phenomenon, and what is or could be accepted as a 
theoretical legitimacy to build a concept of media education intervening to societal contexts of 
personal life. It is somehow self-evident that a structural theory of media just focusing to the 
technical or even aesthetical materiality of media can not be enough framing for an 
educationally relevant scientification. Media in such an ideological context must be taken as a 
meaningful term representing the contextual conditions and valuation of social practice (cf. 
Bauer 2003, Grossberg 1997, Hepp 2009,). When we are talking about media in such a 
context, we should ï so the epistemologically well based advice of Cultural Studies ï not just 
talk about the structurally given facts but rather about the contexts, in which it gets the 
significance it has, and which always is meant additionally, but hardly respected in analyses. 
Not to mention the worlds of construction in relation to them it makes logical sense to face up 
to the questions of value to be focused on in educational contexts. Media is becoming to what 
it is and how we understand it through the way as we use or we think we should use it as a 
reference of and for social interaction and communication as well for societal exchange. The 
culture of usage predominately is determined by the specific and personally relevant contexts 
of living of people.  
The question to start with is: are there idle capacities, silent reservoirs or undisclosed sources 
of knowledge (models of thinking, ideas) to mobilize the potential of media for individually, 
socially, societally, and culturally relevant education (teaching-learning environments)? If so, 
then they must be discovered or even created in (through) the logics of media as we interpret 
and understand the relevance of media in relation to (the meaning of) communication, 
community building, individual identity, society and social or cultural change. But, the 
perspective (interest, experience, mentality, cultural conditions, programs and prescriptions 
etc.) as we are pleased, used and controlled to each other how to use media and how to take 
them as a factor oft he construction of relevance and reality. There is a strong reason for: 
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Logics always is a culturally conditioned and a socially contextualized framing model of 
knowledge, by which we agree and control mutually the rationality of diverse perspectives. 

1.4 Generative Learning 

A cultural and social theory perspective of media communication focuses on the interrelation 
of observation and action and finds its theoretical paradigm in the concept of signification. (cf. 
Hall 1989, 1999) Both, observation and action ï better to say: observation as an action and 
action as an observation ï construct significations, which get generalized through and as 
symbolic interaction (cf. Blumer 2004, Mead 1934,). The exchange of signification realized in 
the way of relating action and observation to codes, within a cultural programming development 
creates generalized configurations of meaning. Culture then is the social interactive and 
communicative environment to archive those configurations of meaning construction in 
structures of symbolic and ritual interaction to be used as statement of commitment or as a 
reference of control for social compliance in case of need. Any style of life is observable as an 
habitual expression of such commitment and compliance, and that is the reason why it makes 
sense, when the concept of Cultural Studies observe culture as any ñwhole way of lifeò 
(Williams 1958) 
The attitude of a communicative habit has to be seen as the cultural basis of a somehow 
generative competence (ability, capacity, responsibility, motivation) to produce 
communicatively meant action even in new or unusual contexts of social practice ï similar to 
what Noam Chomsky has conceptualized with the term of a ñgenerative grammarò (Chomsky 
1980, Beckmann 1997). On that level all communication systems are addressed by the same 
general obligation. A society, in which a critical-reflexive usage of communication and media 
has become an integrative moment of education, is rich in terms of cultural reserves for every 
day challenges of a democratic configuration of its social and political development. In that 
overall context then any specified professional expertise as well gains - at least: functional - 
credibility. 
More analytically and systematically, the term of competence embraces other ones related to 
what could be called the ñcommunication senseò (cf. Bauer 1981): The sense of communication 
is the appropriate way (difference) or the appropriate habit (mindfulness) to appropriate 
(construct) the reality as a meaningful environment for ones own social life concept. 
Communication sense depends from understanding three factors: Me and myself, you and 
yourself, the content and its possible meaning. In order to realize communication as a 
challenge or chance of competence, it needs, as already mentioned, a set of habitual 
conditions  
  

¶ Ability (to know what operations and how to do them in case ofé) 

¶ Capacity (to have the cognitive, affective and active means and preparedness:  
soft or hard skills) 

¶ Responsibility (to be conscious of what it means for oneself and/or for others: 
consequences and possible effects  

¶ Morality (to be aware of the implicated values when making personal decisions) 
 
The concept of competence, stressing so far those conditions habitually given, also is meant 
to meet different structural frames of acting (language, rhetoric performance, interaction 
behaviour, media use) build a gradually designed pyramidal model of competence 
development (cf. Baacke 1980): 
  
- linguistic competence (syntactic and semantic use of language and symbols in order to 
understand and to make understandable / restricted vs. elaborated code) 
- rhetorical competence (pragmatic use of language and behavioural language in order to 
persuade with believes and to convince with arguments 
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- communicative competence (be aware of creating a symmetry of mutual participation 
exchanging meanings) 
- media competence (be aware of ï and reflect your own standards of ability, capacity, 
responsibility and morality using media as means of participation in public life). 
  
Any engagement in media literacy education has to face the challenges and the chances for 
the benefit of an individual and as well for the society beyond the superficial media change - 
on different levels: 
Å   The competence- goal in first line is not directed ï as in conventional media literacy concepts 
often usual - to just a ñbetter use of mediaò, often just argued morally, not just to a habit of 
media-awareness, but more to a use of media in the interest and in context of social and 
societal change, means: social change should not be something to which political, cultural and 
educational institutions react, but something, that should be driven pro-actively in context of a 
mindful management of use of media. For that it needs a broad enhancement of political 
literacy, of social or societal competence awareness and of socio-cultural capacities of use of 
media. Understanding the society as a more than ever media-made environment and 
considering that the traditional public institutions of politics, media, culture and education ï 
across the societies - are loosing credibility and authentic leadership, the concept of a civil 
society realizing and learning to be competent and responsible for itself, needs a wider and a 
more media-related concept of social change as well as of literacy (self-competence of 
individuals and civil communities). 
Å   Any media literacy education program has to be dedicated to the idea of new, at least until 
now not yet enough societally anchored alliances and constellations of interest of societal 
learning. Across the countries and cultures media education was and is understood as an 
enhancement of individual competence of use of media, as well of an educational or 
pedagogical (public) compensation of media-ethical and media-cultural weaknesses of the 
traditional, classical and network- (digital) media systems ï each by its and because of its own 
socio-esthetical character, but: not as an empowerment of societal learning, not as an 
enhancement and societal challenge of enlightenment and emancipation. The traditional 
media- and information literacy concepts all over are thought in frames of individualistic 
learning theories (competition as paradigm, not social attention or cooperation), are thought in 
frames of affirmative theories of use of media (socialized use, not social use of media) and are 
thought in frames of educational theories of qualification or professionalization, not in those of 
self-realization of individuals, communities or societies. 
Å   Any media literacy education program has to seek by purpose the challenge of trans-cultural 
and trans-disciplinary responsibility for social and societal development: Under the umbrella of 
economically driven political, cultural and media globalization the issue of cultural and societal 
identity comes up with new question marks. I is also a somehow unique-selling-position-factor 
to concentrate on a trans-cultural, or cross-cultural dimension of media literacy, saying: living 
in a media made globalized world needs to be literate in handling diversity and variety as a 
treasure of culture and of all that is connected to meaning of culture: religion, every-day-way 
of life, societal rituals of social attention and social intelligence. 

1.5 Mediality ï the paradigmatic signature of context of 
living 

There is a logical demand on a theoretically wide and open concept of media in order to bridge 
media, society and culture ï not by its structures, but ï by the cultural and social meaning of 
communication as the paradigm model of society and culture, following the idea discussed 
throughout the project: it is not the media as a structural phenomenon, but the mediality as a 
cultural character of society, communication and culture that hast o be questioned when 
observing that óthe media always is doing the societyô and ódoing the society is always doing 
the mediaô.  
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Indeed, that dictum is related to the idea of the dialectic vicinity of media and society. That 
means: what we call a society is the observation of a social/societal connection realized by 
and through its communication. A society id, what its communication is like. And 
communication is nothing else than what we observe as a connectivity of social practice of 
society. Since communication is understood as the display of sociability in formations of 
discourse and dialogue (V. Flusser), the society is understood as the dispositive (M. Foucault) 
of communication. That says: theorizing media (as an environment of communication) means 
theorizing society and its culture of managing the resource of sociability as well as theorizing 
society means theorizing communication as a source of society and of its inherent energy of 
change. That approach makes society (the social practice) understanding as an 
(communication, media-) environment of social change. Doing social change means doing 
communication and vice verse. 
For media studies as a program of science it is definitely of general interest to build scientific 
knowledge (theoretical validity, reliability, credibility) on epistemological legitimation. What 
counts, is the interests of knowledge in communicological and mediological concepts, 
especially of media- educational side steps of them: Analysing the history and the development 
of frames and concepts theorizing communication and media there are too many cases of 
epistemological carelessness, even logical heedlessness, resuming sociological, 
psychological or semiotic (semiological) theorems just like as ontologically evidenced 
structures, not distinguishing models of knowledge from objects (entities) of knowledge or 
objects (entities) of observation from observation of objects (connections). So for example, the 
partnership of communication is not a naturally determined format of communication, it is a 
concept, a model of knowledge of communication, in order to explain the normative implication 
of what we (in our cultures) consider as a socially well-done communication. It is with concepts 
like transfer, exchange, effect, function etc. The approach is: communication is an 
interpretative concept of social existence and for that it needs a hermeneutically based 
theorization. What communication is, we know ï (ideally and practically) from everyday ï 
culturally based ï cognition. It is not: what we do. It is: as we do. And: that sense it is a quality 
of social habit. We do not need a communication science explaining (again, even if in a 
different taxonomy), what communication is. We need a communication (media) science 
explaining, why we think (interpret) about communication as we do, why we think (understand) 
about society as we do, why we think about the connection of media and communication as 
we do ï and: how we could change the models of thinking in order to be able (capable) to 
change the models of (social) practice. 
As long as we think media being a tool, we think in interest of effects or in interests to Even 
when concentrated to media, it is important to be aware of what concept of media is in use. 
Such a scientific concept tries to shift the view from structural or functional metaphors, 
transport, transfer, instrument, tool) to cultural metaphors of description: media as a cultural, 
societal, political, economic, aesthetic environment that gets relevance by use of media, by 
doing the media media for creating effects (cf. Bauer 2003). Behind such an approach of 
thinking there is the interest of using power in order to effect influence. With such an interest 
of knowledge we would not be able to make the concept of media literacy credible as an 
educational concept of / for social change. 
  
Social change is a category of observation - observing our existence (maybe: identity concept) 
in relation to the environment we are living with: the natural, social, cultural and symbolic 
environment, is not an event outside of what we observe as we observe ourselves. It happens 
along the observation of social, cultural and symbolic environment. That means: the social and 
the societal context of living all over the global society is characterized by increasing impact of 
technology (mediatization of and in modes of networks) as well as the way how people, 
communities and societies get understood to each other increasingly is overlaid, designed and 
determined by media-made models of performance (medialization) (cf. Bauer 2014: 319 ff.) 
What we experience, especially in context of the increasing presence of internet- and network 
media environment in all arenas of social and societal life, is that the social life in all areas over 
the world gets more and more structures, infected and interpreted by media and use of media. 
That means: the everyday communication context is (technically) mediatized and (culturally) 
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medialized. Nothing of what happens in every life is media-free. Even our personal 
conversations are not just infiltrated, but also mostly dominated by what we know from use of 
media. 
That means for the concept of media literacy: we need to learn (to teach), how to use media 
selectively. We need to distinguish between, what is true, important and necessary and what 
is abdicable. Having so many options (information flood) we need to learn en ecology of use 
of media, thinking what could be the long-term effect not knowing or not considering for what 
options we vote for. Any life, natural, social and cultural life always is confronted with the need 
of being aware of priorities. To set them or to respect them depends from ability (knowledge, 
skills) capacity (awareness), motivation (seeing the sense) and responsibility (evaluation of 
consequences). Media programs, related to the use of anybody at any time for any topic and 
for any purpose, are exactly because of that so far standardized (reduced the complexity of 
life), so that it needs the selective intervention by and through a conscious use of it. Exactly 
there is the place of media literacy and/or media competence. 
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Danube University Krems, Austria 

2.1 Abstract 

Not longago quantum computers were thought an impossible technology, but recent 
developments, which are drafted here, have brought the idea to everybodyôs attention. The 
potential impacts of quantum computing on our lives in the 21st century are covered from 
several perspectives. Based on illustrations of the bizarre principles of quantum physics the 
basic functionalities of quantum computing are outlined. Since we have already learned during 
the past century that computing effects almost every domain of our life we might not be too 
surprised that a drastically different approach to computing is again going to transform our 
society drastically. Harnessing the intricate power of quantum mechanics is exemplified by 
addressing economic, scientific, and philosophical aspects. 

Keywords: quantum computing, quantum bits/qubits, impacts 

2.2 Introduction 

After a century of dealing with objects that are in different states at the same time 
(superposition), are connected over distance without any observable interaction 
(entanglement), and can transit through barriers (tunneling) quantum theory now seems fully 
established. Today, those peculiar aspects of quantum theory are ready to be used leading to 
fundamentally new paradigms of computation. Considering how much classical computers 
revolutionized our world it is hard to imagine how computers with extraordinary capabilities will 
again revolutionize our world. It is expected that quantum computers will allow us to solve 
problems that seem impossible to overcome by giving us unimagined power to manipulate 
matter and energy. The 2012 Nobel Prize in Physics was awarded for manipulation of quantum 
systems. In the press release it was stated that ñPerhaps the quantum computer will change 
our everyday lives in this century in the same radical way as the classical computer did in the 
last century.ò[1] 
To understand why quantum computing is categorically different, some fundamental aspects 
are illustrated. 

2.3 Fundamentals 

Quantum computing is computing based on the principles of quantum theory. Quantum theory 
provides an explanation for the behavior of energy and matter on the atomic and subatomic 
level. In the year 1900 German physicist Max Planck (1858ï1947) introduced the idea that 
energy and matter exist in discrete ñquantizedò form only. His supposition is expressed by 

E = hf   
h = 6,626069 10-34 Js 

where h is the so called Planckôs constant. It means that energy like matter only exists as a 
multiple of an elementary unit, which Planck called ñquantaò. So this is where the term 
ñquantumò comes from. Much of quantum theory is based on Planckôs fundamental findings for 
which he was awarded the Nobel Prize in Physics for 1918 [2].  
Another Nobel laureate, the Danish physicist Niels Bohr (1885ï1962) came up with a peculiar 
interpretation of quantum theory. He asserted that a particle cannot be assumed to have 
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specific properties, or even to exist, until it is measured, thus denying that objective reality does 
exist. While this may sound as a subject for debate from a philosophical point of view it is to 
be considered as hard fact from a quantum-physics point of view, known as superposition. It 
means that particles can exist in different states, can be in different positions, can have different 
energies all at the same time, until a measurement is made. 
Likewise, quantum entanglement is a phenomenon which is difficult to grasp, but is one of the 
corner stones of quantum computing. Albert Einstein (1879ï1955) and other renowned Nobel 
Prize laureates were heavily engaged in controversially discussing entanglement. Changes 
made to one of a pair of entangled particles instantaneously also influence changes to the 
other, no matter by which distance they are separated, thus violating classical laws of physics.  
Yet another process that cannot be perceived directly is quantum tunneling. Max Born (1882ï
1970), winner of the 1954 Nobel Prize in Physics, recognized the generality of tunneling which 
was first noticed in 1927. Tunneling means transitioning through a classically-forbidden energy 
state. 
No matter how inconceivable quantum superposition, quantum entanglement or quantum 
tunneling may appear, for many decades those peculiar effects have been experimentally 
observed time and time again. They form the foundation of quantum computing. 

2.4 Computation based on quantum physics 

Quantum computation is inherently different from todayôs binary digital electronic information 
processing which is based on transistors (switches), operating according to strict rules of logic 
[3]. Binary digits (bits) are always in one of two states, either 0 or 1, according to the transistors 
of the system being off or on. Quantum computation, however, uses quantum bits (qubits) 
instead of bits. A qubit is the simplest quantum system displaying the weirdness of quantum 
mechanics. The possible quantum states for a single qubit can be visualized using a Bloch 
sphere (see Fig. 1). A qubit state can be represented by any point |Ɋ> on the surface, other 
than a classical bit which could only be at the "North Pole" or the "South Pole" [4]. 

 
Figure 1: Bloch Sphere representation of a qubit. 

Source: https://en.wikipedia.org/wiki/Qubit 
 
Computing based on qubits takes advantage of the abovementioned strange abilities of 
superposition, entanglement and tunneling. The coherent interaction of multiple qubits allows 
for processing information in ways that have no equivalent in classical computing. Due to 
superposition qubits can represent all possible states at the same time. For instance, 64 qubits, 
representing the very huge number of 264 states (corresponding to about 2 Exabytes), allow 
for finding a solution theoretically at once. In contrast, it would take a typical modern 64-bit 
computer many years cycling through all these combinations one by one. Simply speaking, the 
difference boils down to solving a problem by trying every possibility one by one versus all 
possibilities at once, rendering quantum computers so much faster than any supercomputer.  
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But a quantum computer is not just a faster computer. As an analogy, one could say that an 
aircraft is much faster than a bicycle. However, the real advantage of an aircraft over a bicycle 
lies in the fact that an aircraft allows for addressing totally different tasks. Likewise, quantum 
computers allow for solving problems which are principally unsolvable for classical computers.  

2.5 Physical implementations of qubits 

How to create physical computing devices is a high priority research topic for many IT giants 
and start-up companies. Several approaches are being explored how to make those qubits [5]. 
Examples of possible physical implementations of qubits include but are not limited to atomic 
nuclei [6], trapped ions (see Fig. 2) [7], photons [8], a current in a loop of superconducting 
metal (see Fig. 3) [9], spin qubits [10] and topological qubits (Majorana particles) [11].  
To be useful, those systems will require being in a state of coherence which means 
superposition and entanglement. Decoherence can be viewed as the loss of information from a 

system into the environment. Decoherence time tells you how many operations can be run 
before coherence of qubits is lost due to noise and environmental influence. A qubit behaves 
capriciously, demanding perfect isolation and operating temperature close to absolute zero. To 
be truly useful there is also a need for robust error correction which requires many physical 
qubits. Scalability is a big problem which means that increasing the number of qubits also error 
rates increase. A sufficiently high number of qubits is key to harness the potential of quantum 
computing. Supercomputers can compete with about 50-qubits systems. This threshold is also 
known as quantum supremacy [12]. For initial computing breakthrough achievements at least 
several hundred qubits are required. Eventually mass-market general-purpose quantum 
computers will require thousands of logical qubits which translates into some ten thousands 
physical qubits. 
 

 

Figure 2: A segmented chip trap for ion quantum computing.  

Source: R.Blatt, IQOQI Innsbruck.  

 

 

Figure 3: A 16-qubit superconducting chip.  

Source: IBM 
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2.6 State of the art  

Many scientists have contributed to the evolution of quantum computing. Famous physicist 
and Nobel laureate Richard Feynman (1918ï1988) was the first to mention the possibility of 
using quantum effects for computation in his famous talk in 1959 [13]. David Deutsch, British 
physicist at University of Oxford, laid the foundations of the quantum theory of computation in 
the mid-1980s. In 1996 David P. DiVincenzo, IBM, proposed a list of minimum requirements 
for creating a quantum computer. In 2005 the first quantum bit (qubit) was announced to have 
been created at the University of Innsbruck, Austria. In 2007 D-Wave Systems, Canada, 
demonstrated a 28-qubit quantum annealing computer. In 2012 the world's first dedicated 
quantum computing software company, 1QB Information Technologies, Inc., was founded. In 
2017 IBM unveiled a 17-qubit quantum computer. In 2018 Intel announced a 49-qubit quantum 
chip and Google announced a 72-qubit quantum chip.  
Obviously quantum computing is currently in a hype phase. IT giants like IBM, Google, Intel, 
Microsoft, Toshiba, to name a few, are investing substantially, racing to build the first practical 
quantum computer. More than two thousand scientific institutions across Europe are at present 
pursuing engagement in quantum technologies [14]. D-Wave Systems Inc. claims to be the 
first company to build a commercially available quantum computer, although academic experts 
debate whether the D-Wave system is a "true" quantum computer [15]. IBM offers a 20-qubit 
quantum computer via the cloud. Currently Google claims to lead the race with its 72-qubit 
quantum chip and to have cracked supremacy. Thatôs the point at which a quantum computer 
can do calculations beyond the reach of todayôs fastest supercomputers [16]. 
The road map of 2016 European Quantum Manifesto [17] predicts: within 5 years small 
quantum processors executing technologically relevant algorithms; within 5 to 10 years solving 
chemistry and materials science problems with special purpose quantum computer with >100 
physical qubits; in about 10 years general purpose quantum computers exceeding 
computational power of classical computers. Be that as it may, as of today quantum computers 
donôt seem to be anywhere near ready for practical use as engineers are faced with enormous 
challenges like gaining control of decoherence. However, there is hardly any doubt that this is 
only a matter of a few years. 
Fig. 4 illustrates vividly the current status of quantum computers, putting the first universal 
computer Z3 on a level with D-Wave One referring to their state of development. 
 

   

Figure 4: Left: Konrad Zuse, founder of Zuse KG (DE) with his Z3, the first programmable digital 
computer, 1941. Source: Stadtarchiv H¿nfeld. Right: Geordie Rose, co-founder of D-Wave Systems 
(CA) with his D-Wave One, the first commercially available (non-universal) quantum computer, 2011. 

Source: D-Wave Systems 

2.7 Impacts 

The huge potential impact of quantum computers extends across all domains of our current 
society including medicine, chemistry, pharmacy, biology, technology, communication, energy, 
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finance, environment, artificial intelligence, industrial optimization processes and handling big 
data in all kind of businesses, cosmology and even philosophy. The latter comes up with the 
multiverse theory some of the experts, like MIT physicist Max Tegmark [18] are holding.  
A few examples shall shed some light on these bold claims. Quantum simulation of the 
behavior of complex molecules can lead to the production of completely new materials [19]. 
Room temperature superconductors would revolutionize information technology and energy 
transportation and storage [20]. New drugs for curing diseases can be designed, reducing 
many years of development time. Personalized medicine by quantum computing genome 
sequencing allows for tailored treatment plans [21]. Efficiently making fertilizers or efficiently 
capturing carbon by succeeding in analyzing a specific molecule (nitrogenase) would solve 
environmental problems [22]. Multi-parameter calculability may enable ultra-efficient logistics 
and supply chains. New ways to model financial data and isolating key global risk factors to 
make better investments can be found. Quantum-based cryptographic systems would be much 
more secure (theoretically unbreakable) than their conventional analogues allowing for 
perfectly private communication and cloud services [23]. When data sets are very large, such 
as in pattern recognition tasks, quantum-computer powered machine-learning based artificial 
intelligence can be much more powerful in helping with predictive modeling, fraud detection, 
or language translation [24]. Accurate weather forecasting and climate change prediction 
allows for taking preparation and respond to its impact.  
One could imagine that the most disruptive impact will be the one which we canôt imagine. 
John Preskill, Director of the Institute for Quantum Information and Matter at Caltech, says he 
thinks he will live long enough to see quantum computers have an impact on society in the 
way the internet and smartphones have ð although he cannot predict exactly what that impact 
will be. He says. ñWe know from history that we just donôt have the imagination to anticipate 
where new information technologies can carry us.ò [25] 

2.8 Conclusion 

Computing power, which obeys the laws of quantum mechanics, has enormous scientific, 
industrial, economic, and commercial applications with manifold implications. Probably the 
most striking aspect is that with quantum computing we can simulate nature itself. ñIf you get 
to understand nature, which is naturally quantum mechanical, there is no reason to use bits, 
zeros and ones, but to use other objects that follow the same natural laws - quantum bits. é 
With quantum computers we have that potential to look for solutions and calculate things which 
we never thought about beforeò. Jerry Chow, Manager of Experimental Quantum Computing, 
IBM Research. [26]. 
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3.1 Abstract 

 
The paper presents the design of a Virtual Mobility Learning Hub for Higher Education in 
Europe, that is part of the Open Virtual Mobility project (OpenVM), which is an Erasmus+ 
strategic partnership (2017-2020) addressing the need of creating accessible opportunities for 
achievement of Virtual Mobility (VM) skills to enhance the uptake of Virtual Mobility in higher 
education in Europe, by supporting institutions, educators and students in acquiring, assessing 
and recognising VM skills, i. e. key competencies needed to successfully design, implement 
and participate in VM actions. To achieve this, openVM applies the principles of Open 
Education (OE) to promote achievement, assessment and recognition of VM skills. Both VM 
and OE aim to enhance participation in international knowledge flows, use of digital media, 
improve teaching and learning by setting international benchmarks, attract and keep talents 
for the economy and research systems, innovate and build capacity.  
One of the key outcomes of the OpenVM project is the Virtual Mobility Learning Hub for 
achievement, assessment and recognition of VM skills as a central reference point for higher 
education in Europe. The aim of the paper is to investigate how open credentials can be used 
in virtual mobilities in higher education context. The design of the Virtual Mobility Learning Hub 
and its components is including OERs, MOOCs, Assessment and Open Badges. The user-
centric design is following the principles of OE as laid out in the OpenEdu Framework by the 
Joint Research Centre of the European Commission. 
 
Keywords: Virtual Mobilities, Open Mobility, digital competences, OpenVM project 

3.2 Introduction 

Mobility of students and staff has been one of the central objectives and main policy areas of 
the European Higher Education Area (EHEA). For example, the Communiqu® of European 
Ministers for Higher Education in Europe from 2009 states that: ñIn 2020, at least 20% of those 
graduating in the European Higher Education Area should have had a study or training period 
abroadò [1]. Mobility has been considered an important part of higher education as it supports 
personal development and employability, fosters respect for diversity, encourages linguistic 
pluralism underpinning the multilingual tradition of Europe and increases cooperation and 
competition between higher education institutions [1]. The Erasmus program, superseded by 
Erasmus+, has been one of the most well-known programs promoting mobility of students and 
staff. 
However, as the mobility statistics show, despite numerous initiatives and programs, the 
uptake of mobility of students and staff has been very diverse across Europe [2]. Despite 
acknowledging the social and cultural benefits of mobility for higher education, awareness and 
exploitation of mobility instruments are still not as extensive as anticipated [3]. The obstacles 
to the uptake of mobility include socio-cultural background and status, disabilities and chronic 
diseases, family and parental obligations, financing issues of the mobility period, low language 
proficiency, availability of information about mobility and recognition of study periods and 
degrees [4]. However, the main obstacles to mobility can be dramatically reduced by adding 
the virtual component. Therefore, the concept of virtual mobility has been considered as a non-

3 Virtual Mobilities in Open Education 
Diana ANDONE 



 
 

42 

discriminatory alternative of mobility bearing a great potential for the internationalisation, 
innovation and inclusion in higher education. The main obstacles to mobility can be 
dramatically reduced by adding the virtual component. 

3.3 Current challenges for global education 

On 25th of September 2015, member countries oft he UN adopted a set of goals to end poverty, 
protect the planet and ensure prosperity for all as part of a new sustainable development 
agenda. Each goal has specific targets to be achieved over the next 15 years [5]. 
For the goals to be reached, everyone needs to do their part: governments, the private sector, 
civil society and people like us. Figure 1 presents those goals. It is easy to see not only that 
Quality Education is one oft he major goals, but also that good education is part of the solutions 
for many other goals.  
 
  

 
Figure 1. United Nations goals for sustainable development 

 
Obtaining a quality education is the foundation to creating sustainable development. In addition 
to improving quality of life, access to inclusive education can help equip locals with the tools 
required to develop innovative solutions to the worldôs greatest problems. 
Over 265 million children are currently out of school and 22% of them are of primary school 
age. Additionally, even the children who are attending schools are lacking basic skills in 
reading and math. In the past decade, major progress has been made towards increasing 
access to education at all levels and increasing enrollment rates in schools particularly for 
women and girls. Basic literacy skills have improved tremendously, yet bolder efforts are 
needed to make even greater strides for achieving universal education goals. For example, 
the world has achieved equality in primary education between girls and boys, but few countries 
have achieved that target at all levels of education.  
The reasons for lack of quality education are due to lack of adequately trained teachers, poor 
conditions of schools and equity issues related to opportunities provided to rural children. For 
quality education to be provided to the children of impoverished families, investment is needed 
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in educational scholarships, teacher training workshops, school building and improvement of 
water and electricity access to schools. 
Between the main targets established for this goal: 

¶ By 2030, ensure equal access for all women and men to affordable and quality technical, 
vocational and tertiary education, including university 

¶ By 2030, substantially increase the number of youth and adults who have relevant skills, 
including technical and vocational skills, for employment, decent jobs and entrepreneurship 

¶ By 2030, eliminate gender disparities in education and ensure equal access to all levels of 
education and vocational training for the vulnerable, including persons with disabilities, 
indigenous peoples and children in vulnerable situations 

¶ By 2030, ensure that all learners acquire the knowledge and skills needed to promote 
sustainable development, including, among others, through education for sustainable 
development and sustainable lifestyles, human rights, gender equality, promotion of a 
culture of peace and non-violence, global citizenship and appreciation of cultural diversity 
and of cultureôs contribution to sustainable development 

¶ By 2020, substantially expand globally the number of scholarships available to developing 
countries, in particular least developed countries, small island developing States and 
African countries, for enrolment in higher education, including vocational training and 
information and communications technology, technical, engineering and scientific 
programmes, in developed countries and other developing countries 

¶ By 2030, substantially increase the supply of qualified teachers, including through 
international cooperation for teacher training in developing countries, especially least 
developed countries and small island developing states 

Practically, all those targets might be easier reached if implementing Virtual Mobilities. 
Between 18-20 September 2017 in Ljubljana, Slovenia, took place the 2nd World Open 
Educational Resources (OER) Congress with the main goal towards OER for Inclusive and 
Equitable Quality Education: From Commitment to Action. On this occasion, where delegates 
from 111 countries participated, the so called Ljubljana OER Action Plan and Ministerial 
Statement [6] has been adopted.  
The 2017 Ljubljana OER Action Plan presents 41 recommended actions to mainstream open-
licensed resources to help all Member States to build Knowledge Societies and achieve the 
2030 Sustainable Development Goal 4 on ñquality and lifelong education.ò 
The 2017 Ljubljana OER Action Plan provides recommendations to stakeholders in five 
strategic areas, namely: building the capacity of users to find, re-use, create and share OER; 
language and cultural issues; ensuring inclusive and equitable access to quality OER; 
developing sustainability models; and developing supportive policy environments. 
The accompanying Ministerial Statement called for a ñdynamic coalition to expand and 
consolidate commitments to actions, strategies and legislationò in OER, with a ñcall on all 
educational stakeholders to implement the recommendations of the Ljubljana OER Action Plan 
2017.ò The statement is endorsed by 20 Ministers and their designated representatives of 
Bangladesh, Barbados, Bulgaria, Czech Republic, Costa Rica, Croatia, Kiribati, Lao Peopleôs 
Democratic Republic, Lithuania, Malta, Mauritius, Mauritania, Mozambique, Palestine, 
Romania, Serbia, Slovakia, Slovenia, South Africa and the United Arab Emirates. 
On the other hand, recruiters are having their own expectations from the educational system. 
In 2015, Bloomberg issued a report called Job Skills Companies Want But Canôt Get. This 
report states that business schools are supposed to produce graduates who have the abilities 
companies need most, but corporate recruiters say some highly sought-after skills are in short 
supply among newly minted MBAs. As part of their ranking of 122 top business programs, 
Bloomberg surveyed 1,320 job recruiters at more than 600 companies to find out which skills 
employers want but canôt find - and which schools are best at meeting the needs of the market. 
Figure 2 presents a general skills gap chart established when taking into consideration all 
industries. However, in [7] one can find specific skills asked for in different industries. 
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Figure 2. Bloombergôs findings about skills gap 

 
In 2015 as well, the World Economic Forum set up some goals on future competencies for the 
year 2020. They might be found in Figure 3. 

 
Figure 3. World Economic Forum ï Future competencies 

 
All those documents are proving that global education is facing a new challenge worldwide. 
The 21st century workplace requires well-educated, imaginative, collaborative, confident 
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people who take personal responsibility and will go the extra mile - ócreative creatorsô, as Tom 
Friedman [8] calls them.  

3.4 21st Century Students and their Skills 

The concept used to modernize education and teaching, to make them appropriate to the 21st 
century challenges and expectations is Open Education. Open Education is an umbrella term 
under with many different understandings. In Europe, particularly in higher education, Open 
Education has been discussed as an important element of the European policy agenda. The 
key perspectives on open, higher education in Europe include [9]: 
(a) reducing or removing access barriers such as financial, geographical, time and entry 
requirements barriers,  
(b) modernising higher education in Europe by means of digital technologies, 
(c) bridging non-formal and formal education, by making it easier to recognise learning 
achievements. 
Today students will learn independent and digital all their life. But, are they ready to  identify, 
access, learn, analyse, apply and practice new knowledge across different media, information, 
communication, tools as to enhance their skills and develop their careers? 
Some replies on those questions and on how to develop Open life-long learning students for 
the 21st century society might be given by a combination of tools (Figure 4). 

   
 

Figure 4. Tools fort he 21st Century Education 
 
A Massive Open Online Course (MOOC) is an online course aimed at unlimited participation 
and open access via the web [10]. In addition to traditional course materials such as filmed 
lectures, readings, and problem sets, MOOCs provide interactive courses with user forums to 
support community interactions among students, professors, and teaching assistants, as well 
as immediate feedback to quick quizzes and assignments. MOOCs are a recent and widely 
researched development in distance education which were first introduced in 2006 and 
emerged as a popular mode of learning in 2012. 
Open Educational Resources (OER) are freely accessible, openly licensed text, media, and 
other digital assets that are useful for teaching, learning, and assessing as well as for research 
purposes. There is no universal usage of open file formats in OER. The term OER describes 
publicly accessible materials and resources for any user to use, remix, improve and redistribute 

MOOC 

Virtual 
Campus 

OER 

VM 



 
 

46 

under some licenses [11]. The development and promotion of open educational resources is 
often motivated by a desire to provide an alternate or enhanced educational paradigm. 
Usually, into the higher education system, the OER are implemented through virtual education 
campuses platforms, such as the Virtual Campus developed by the Politehnica University of 
Timisoara, Romania [12] [13].  
Virtual Mobility (VM) refers to students and teachers in higher education using another 
institution outside their own country to study or teach for a limited time, without physically 
leaving their home. It complements physical mobility in which students travel to study abroad, 
such as within the Erasmus Programme. The two forms of mobility together constitute 
academic mobility. Student and teacher mobility are perceived as important quality issues in 
higher education [14]. Virtual mobility has been defined as an activity that offers access to 
courses and study schemes in a foreign country and allows for communication activities with 
teachers and fellow students abroad via the new information and communication technologies. 
Striving for a European educational space, the European ministers of Education consider 
virtual mobility as a necessary addition to the traditional ways of studying abroad, that required 
travelling. In Europe, databases like Educontact provide students with an overview of available 
courses. The public policy background is to be found, e.g. in the Leuven-declaration on 
Mobility, by 46 European Higher education ministers [15]. 
Both virtual mobility and open education aim to enhance participation in international 
knowledge flows, use of digital media, improve teaching and learning, attract and keep talents 
through internationalisation, but also innovate and build capacity. 
 

3.5 Open Virtual Mobility Project 

The Open Virtual Mobility (openVM) project (see Figure 5) is a recently granted Erasmus+ 
strategic partnership which aims at promoting and scaling-up Virtual Mobility in higher 
education in Europe through achievement, assessment and recognition of virtual mobility skills 
of educators and students in line with Open Education principles. 
 
  

 
Figure 5. The openVM project 

 
ñVirtual mobility stands for the set of ICT supported activities, organized at institutional level,  
that realise or facilitate international, collaborative experiences in a context of teaching and/or 
learningò (Erasmus+ programme guide).  
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ñOpen Education is seen as a way of carrying out education, often using digital technologies. 
Its aim is to widen access and participation to everyone by removing barriers and making 
learning accessible, abundant, and customisable for all. It offers multiple ways of teaching and 
learning, building and sharing knowledge. It also provides a variety of access routes to formal 
and non-formal education, and connects the two.ò (JRC, Opening-up education, 2016) 
The partnership is composed of nine European partner organisations from higher education, 
aiming at enhancing the uptake of virtual mobility in higher education by improving VM skills 
and in consequence VM readiness of teachers and students: Beuth University of Applied 
Sciences Berlin Germany, University of Roma TRE Italy, Open University ï Welten Institute, 
the Netherlands, Politehnica University of Timisoara, Romania, LôUniversit® Num®rique 
Économie Gestion ï AUNEGE, France,  University of the Balearic Islands, Spain, CINECA, 
Italy, KU Leuven, Belgium, European Association for Distance Teaching Universities ï 
EADTU. 
The project Open Virtual Mobility addresses the challenges and aims to create the European 
Virtual Mobility Learning Hub for achievement, assessment and recognition of VM skills. The 
VM Learning Hub is envisaged to become a central reference point for educators and students 
wishing to learn about the different possibilities and forms of virtual mobility, collaborate on 
designing VM activities, assess and recognise VM skills, i. e. skills acquire from and/or relevant 
for the implementation and/or participation in VM actions. The project aims to develop a set of 
tools, methods and guidelines to enhance achievement, assessment and recognition of skills, 
provide support on pedagogy and technology for the design and implementation of virtual 
mobility, and enhance collaborations of participating organisations, educators and students. 
The VM Learning Hub aims to provide engaging and effective learning experience and to 
provide evidence about how achievement, assessment and credentialing of VM skills 
contributes to the uptake virtual mobility. 

 
Figure 6. Tools to achieve Virtual Mobility 

 
The premise of the openVM project is that virtual mobility can develop its potential, provided 
higher education leaders, educators, students and other relevant stakeholders, such as 
International Offices, know about and know how to use the opportunities of virtual mobility. 
This means higher education staff, educators and students need the necessary skills, 
confidence and readiness to initiate and implement VM activities in their own organisations. 
The openVM project intends to enhance the readiness for virtual mobility against the backdrop 
with Open Education (OE) and addresses the need of creating accessible opportunities for 
achievement of skills, needed to design, implement and participate in VM activities in line with 
the principles of Open Education. 
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OpenVM builds a European Virtual Mobility Learning Hub for achievement, assessment and 
recognition of virtual mobility skills using a set of innovative digital learning tools such as Open 
Credentials (Open Badges, Blockcerts), semantic Competency Directory, evidence-based E-
Assessment, algorithm-based matching tool for collaborative learning groups, and pedagogical 
methods such as Open Learning by Design and Crowd Creation of OERs and MOOCs.  
 
OpenVM will introduce innovative elements: 
ǒ OpenVM OER will provide an accessible collection of learning resources about Virtual 

Mobility and Open Education including practical hands-on guidelines for higher 
education teachers and students;  

ǒ OpenVM MOOC in the VM Learning Hub will provide accessible learning opportunities 
about Virtual Mobility and Open Education for higher education teachers, students, 
international officers and companies offering or planning to offer virtual placements;  

ǒ OpenVM Credentials will provide accessible opportunities for teachers and students for 
recognising, validating and communicating virtual mobility skill sets inside and outside 
higher education; 

ǒ OpenVM Competency Directory will provide an accessible tool for cross-referencing 
virtual mobility skills to existing competency frameworks in an automated way; 

ǒ OpenVM Assessment will provide accessible opportunities for teachers and students 
to assess selected virtual mobility skill sets adding evidence to make the assessment 
process and outcome transparent and traceable. 

 
For more information, please visit the Open Virtual Mobility Learning Hub at: 
https://hub.openvirtualmobility.eu/. 
 
The Open Virtual Mobility Learning Hub (OVM LH) is based on several applications and 
technologies: Learning Management System ï Moodle 3.5, Interactive Content H5P, e-
portfolio Mahara, Bestr Open Badges, matching tool for building learning groups and a 
semantic competency directory. 
 
The Open Virtual Mobility Learning Hub structure comprises: 
(1) VM Skills - a description of virtual mobility skills including alignment to existing 

competency frameworks in a competency directory (O3); this includes VM e-
assessment - different forms of digital self-/assessment including digital evidence (such 
as testimonials, digital assets, e-portfolios, crowd evidencing) applied as elements of 
open credentials and supporting open, evidence-based assessment (O4);  

(2) VM Open Credentials - digital recognition of VM skills based on current forms of open 
digital credentials such as Open Badges and Blockcerts (O5); 

(3) VM  Learning  - User Generated Content, Open Educational Resources and other forms 
of Open Content to support learning about VM and developing VM Skills (O6); this 
includes also the VM Activities - Open Learning Activities including learning in and 
through MOOCs, peer-to-peer activities, virtual/blended collaborations (O6); 

(4) VM Market / Connections - finding cooperation partners for VM activities supported by 
such tools as the Matching Tool including matching for collaboration of groups (O3); 

 
The VM LH Functionalities are visualised in the diagram shown in Figure 7. 
 

https://hub.openvirtualmobility.eu/
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Figure 7. Functionalities of the OpenVM Learning Hub 

 
More information on the OpenVM project can be found by visiting the projectôs website at:  
https://www.openvirtualmobility.eu  
 

3.6 Conclusions 

The context and requirements of education have changed dramatically in the 21st century, 
both in terms of competences and skill required as well as in the way those skills might be 
delivered. The education ecosystem became open and had to take into consideration both the 
expectations of the companies recruiting qualified personnel and from the perspective of the 
learner that tends to use a sort of puzzle to gain the necessary skills and competences, 
independently of the time and location constrains imposed by classical education institutions. 
Self-based learning, recognition of informal learning have become part of the actual 
educational systems characteristics. Virtual knowledge acquire is part of that process. 
This paper presents the concept, approaches, considerations and first study results relevant 
for designing a collaborative learning hub for promoting VM Skills of educators and students 
in the European Higher Education Area. While the development of the VM Learning Hub to 
enhance the Virtual Mobility readiness through achievement, assessment and recognition of 
VM skills is still at an early stage, the participants to the OpenVM project aimed to demonstrate 
the complexity of designing such a collaborative learning hub with the view of helping in 
planning and decision-making in similar projects. The considerations presented here may be 
interesting for other projects and contexts which aim to apply technologies for collaborative 
forms of skill attainment, skill assessment and skill recognition. 
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4.1 Abstract 

An unprecedented number of works circulate on the Internet. Users not only share this ñartistic 
and scientific pandemoniumò but also play a key-role in present-day participatory procedures 
of culture production. Some authors call it ñbastardò culture, while others speak of an ñamateurò 
culture capable of wakening users from their sleep of ages. User-generated content has 
become the driving force of the internet informational revolution, which brings back to the 
discussion table some good-old-fashioned academic opinions related to non-economic 
incentives for creation and a ñdirect and immediate causal linkò between the unimpeded use 
of works and the promotion of arts and science. Given that competent cultural bodies aim at 
promoting education, the former could look out of the window and undertake initiatives so as 
to innovatively classify works and activate flexible mechanisms, so that users would be enabled 
to take maximum advantage of present-day possibilities of accessing culture and science. This 
would allow people to experiment on previous artistic and scientific knowledge and would, thus, 
guarantee the prerequisite for the rise of new intellectual movements. Each user might, then, 
have the capacity to submit her unique proposals and ideas, not only to support informational 
revolution but, to declare informational democratization as well.  

4.2 Introduction 

An ever-increasing number of young artists ñuploadò astonishing works, which users share 
without any costs1. More and more scientists publish their articles free of charge in several 
digital academic repositories2. Countless platforms encourage this ñartistic and scientific 
pandemoniumò, while users play a key-role in the participatory3 process of cultural production4. 
Some scholars speak of a new ñbastardò5 culture, where multiple participants and practices 
blend together. Others welcome new genres of works that users create (ñamateur cultureò)6 as 
the (latterôs) first breath after their deep ñconsumerist comaò7 and argue that user-generated 
content has become the driving force of the internet informational revolution8. 
                                                
1 Sharing is a fundamental activity among digital natives. Winston Jin Song Teo & Chei Sian Lee, 
Sharing Brings Happiness? Effects of Sharing in Social Media Among Adult Users, in A. Morishima et 
al. (eds), Digital Libraries: Knowledge, Information, and Data in an Open Access Society, 18th 
International Conference on Asia-Pacific Digital Libraries, ICADL 2016, Springer, pp. 351-365. 
2 See e.g. http://www.oapen.org/home. 
3 The term ñparticipatory cultureò was introduced by Henry Jenkins (Henry Jenkins, ñTextual Poachers. 
Television fans and participatory cultureò, London, New York, 1991).  
4 See e.g. http://blog.europeana.eu/2017/10/playing-with-colours-make-your-first-gif-it-up-entry/. 
5 Mirko Tobias Schäfer, Bastard Culture! How user participation transforms cultural production, 2011, 
Amsterdam University Press, pp. 1-256, at p. 11. 
6 Lawrence Lessig, Code, Version 2.0, 2006, Basic Books (New York), pp. 192-196.  
7 J.D. Lasica, Darknet: Hollywoodôs War Against the Digital Generation, 2005, Wiley & Sons, pp. 1-
320, at p. 78 
8 Giancarlo Frosio, Communia and the European Public Domain Project: A Politics of the Public 
Domain, in Melanie Dulong de Rosnay & Juan Carlos De Martin (eds), The Digital Public Domain: 
Foundations for an Open Culture, Open Book Publishers, 2012, p. 31.  

4 Re-shaping creativity: Proposals for 
classification of works and flexible opt-in 
mechanisms 
George BOUCHAGIAR 
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How does the law treat such pandemonium? Under the European Intellectual Property (IP) 
regime, almost everything appears to be protected. Software, computer programs, 
pharmaceutical products9, plant varieties10 or even ñanimalsò11 are capable of being the 
subject-matter of IP rights. One could argue that only a human falls outside this protection 
zone, albeit, only with regard to her ñphysical substance and natural statusò, given that items 
of our ñdigital personalityò12 could perhaps be considered as parts of a database protected by 
a sui generis IP right13. 
Given the contradictions between current norms and laws, this article investigates several 
factors which encourage creativity and explores the various incentives of creators. Moreover, 
it argues that each workôs purpose and nature are different and, thus, law should not treat all 
products of human mind in the same way. Furthermore, it suggests that temporary rights of 
authors over their intangible works should not be treated as rights to physical property. Finally, 
given the uniqueness and dissimilar economic function of each kind of works, it examines 
whether flexible solutions could be implemented, so as to achieve the right balance between 
conflicting interests.  

4.3 Debating on creativity and incentives (and 
experimenting on databases) 

Birds did sing before the ñinventionò of Intellectual Property rights. Indeed, creativity is a 
phenomenon much broader than that of commercial transactions. Given that it appeared 
earlier than commerce14, its study demands the understanding both of the creative procedure 

                                                
9 See ECLI:EU:C:2013:520, Judgment of the Court of Justice (Grand Chamber), 18 July 2013, 
(Common commercial policy | Article 207 TFEU | Commercial aspects of intellectual property | 
Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPs) | Article 27 | Patentable 
subject-matter | Article 70 | Protection of existing subject-matter), in Case CȤ414/11, Daiichi Sankyo 
Co. Ltd and Sanofi-Aventis Deutschland GmbH v DEMO Anonimos Viomikhaniki kai Emporiki Etairia 
Farmakon, (ñ[é] the Court (Grand Chamber) hereby rules: [é] 2. Article 27 of the Agreement on 
Trade-Related Aspects of Intellectual Property Rights must be interpreted as meaning that the 
invention of a pharmaceutical product such as the active chemical compound of a medicinal product 
is, in the absence of a derogation in accordance with Article 27(2) or (3), capable of being the subject-
matter of a patent, under the conditions set out in Article 27(1) [é]ò. 
http://curia.europa.eu/juris/document/document.jsf?text=&docid=139744&pageIndex=0&doclang=EN&
mode=lst&dir=&occ=first&part=1&cid=79630.  
10 See Council Regulation (EC) No 2100/94 of 27 July 1994 on Community plant variety rights.  
11 See Kevles Daniel, A history of patenting life in the US with comparative attention to Europe and 
Canada, European Group on Ethics in Science and new technologies in the European Commission, 
2002. Available at https://scholarworks.iupui.edu/bitstream/handle/1805/757/Patenting%20Life%20-
%20Comparative%20Study%20US%2c%20CN%2c%20EU%202002.pdf?sequence=1&isAllowed=y. 
See also: European Patent Office, Press Release 3/92, European Patent for Harvardôs Transgenic 
Mouse.  
12 A ñdigital personalityò refers to an online personal electronic identity. It describes oneôs self as others 
see her, when they find personal digital information left behind. See Adam Blackie, Your Digital 
Personality, 2011, LuLu.com, p. 3.  
13 See the Directive 96/9/EC of the European Parliament and of the Council of 11 March 1996 on the 
legal protection of databases. Sui generis rights over contents of databases, such as data and facts 
that are in the public domain, are an old but still interesting subject of legal discussion. See Maria 
Bottis, The Law of Information, 2004, Nomiki Bibliothiki, p. 69 (In Greek); James Boyle, Foreword: The 
Opposite of Property?, 66 Law and Contemporary Problems, pp. 1-32 (Winter 2003), p. 25; Giancarlo 
Frosio, Communia and the European Public Domain Project, id, p. 25; Mark Davison, Database 
Protection: The Commodification of Information, in L. Guibault and P.B. Hugenholtz (eds), The Future 
of the Public Domain, Identifying the Commons in Information Law, 2006 Kluwer Law International, pp. 
167ï189. 
14 See Julie E. Cohen, Copyright, Commodification, and Culture: Locating the Public Domain, in L. 
Guibault and P.B. Hugenholtz (eds), The Future of the Public Domain, id, p. 137. 
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and the development of an artistic and scientific culture15. The latter, as some commentators 
put it, is different from several ñeconomic modelsô cultureò16 and is, thus, treated as a network 
of sources and activities, where multiple persons participate17.  
Magnificent works have been created due to an opportunity of unimpeded use of and 
experimentation on previous works18. For instance, in the field of arts, great musical 
movements, such as Jazz, Blues or Folk, were born thanks to the opportunity for authors to 
freely use previous works19. Moreover, free use of works constituted the foundation for 
audiovisual arts20. Such practices of ñborrowing without licenseò were treated as a ñcultural 
dialogueò, rather than having been condemned as ñillegal deedsò21. Examples of creating 
important works due to free-use and without-license-experiments are numerous22 and, as 
such, one could mention present-day works (e.g. movie ñKill Billò23) or older ones (e.g. William 
Shakespeareôs24).  
Setting aside the fields of arts, unimpeded access to existing works and their use without 
license used to be and are still fundamental for the progress of science25. This is something 
that many scientists have claimed. Namely, in 1675 Isaac Newton famously wrote to Robert 
Hooke ñif I have seen further [than others] it is by standing upon the shoulders of giantsò26. 
Furthermore, an open access environment with regard to academic works is strongly 
supported by old27 and present-day authors. More precisely, some demand ñopen access to 
knowledgeò, where ñknowledgeò stands for any document, data, image, multimedia et cetera, 
and ñopenò means this kind of access that allows anyone to freely (re)use and (re)distribute 

                                                
15 See Pamela Samuelson, Mapping the Digital Public Domain: Threats and Opportunities, 66 Law & 
Contemp. Probs (Winter/Spring 2003), pp. 170-171. 
16 See E. A. Salitskaya, The Development of the Institution of Copyright in European Countries, Herald 
of the Russian Academy of Sciences, Pleiades Publishing, Ltd., 2015; Julian Rodriguez Pardo, 
Copyright and Multimedia, 2003, Kluwer Law International. 
17 See Julie E. Cohen, Copyright, Commodification, and Culture, id, pp. 137-138, 141. 
18 As some scholars argue, unimpeded use and circulation of information is an important input to 
culture, science and democratic discourse. Thus, intellectual property should serve information rather 
than be its master. Pamela Samuelson, Mapping the Digital Public Domain, id. 
19 Keith Aoki, James Boyle, Jennifer Jenkins, Tales from the public domain, Theft! ȷ history of music, 
2017; Bound by Law, 2006, Duke Centre for the Study of The Public Domain.    
20 O.B. Arewa, From J.C. Bach to Hip Hop: Musical Borrowing, Copyright and Cultural Context, 84 
N.C.L. Rev. 547-645, J.P. Burkholder, A. Giger & D.C. Birchler, eds, Musical Borrowing: An Annotated 
Bibliography, Negativland, Two Relations to a Cultural Public Domain, 66 L. & Contemp. Probs. 239-
262 (2003). 
21 C.J. Homburg, The Copy Turns Original, Amsterdam, Banjamins, 1996. 
22 James Boyle Foreword: The Opposite of Property?, id, p. 17. 
23 Kill Bill DVD (Volume 1) contains a short documentary, where Quentin Tarantino discusses to what 
extent his movie was influenced by many previous works (such as Japanese anime and spaghetti 
westerns). 
24 Shakespeare ñborrowedò multiple preexisting works. See Julie E. Cohen, Copyright, 
Commodification, and Culture, id, pp. 144, 145. 
25 See Lawrence Lessig, Copyright And Science: A plea for skeptics, Tokyo University, October 5, 
2009, where Lessig argues that copyright for scientific works makes no sense and that distribution 
model for such works must be based on sharing. Lessig finds it unthinkable that any protection model 
applied to commercialized goods should apply to science.  
26 The Columbia World of Quotations No. 41418 (1996) ï Quoting Isaac Newtonôs Feb. 5, 1675 Letter 
to Robert Hooke. See also Graeme B. Dinwoodie, Rochelle Cooper Dreyfuss, Patenting Science: 
Protecting the Domain of Accessible Knowledge, in L. Guibault and P.B. Hugenholtz (eds), The Future 
of the Public Domain, id, p. 195.  
27 See for instance R.K. Merton, The Normative Structure of Science, in The Sociology of Science, 
Theoretical and Empirical Investigations, Chicago, University of Chicago Press, 1973, pp. 267, 273.  
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works28. Some academics argue that copyright for academic works is unreasonable, given that 
scientists aim at reputation rather than royalties and, thus, money29.  
Given the above opinions, one could argue that unimpeded use of works promotes creativity 
and, thus, arts and science. However, Intellectual Property theories generally recognize that 
works shall be protected so as to offer authors financial incentives to create. This is absolutely 
reasonable, given that no one could ask, for instance, a songwriter to publish her song free of 
charge. These generally accepted theories are strongly supported by private enterprises, 
which tend to put pressure on the legislator to secure their economic interests30. The firms 
claim that it is rigorous protection of works that offers the financial incentives to creators to 
produce more works of better quality.  
Nevertheless, some academics argue that private enterprises hold such opinions in order to 
promote their own economic interests rather than the authorsô. Furthermore, commentators 
note that creatorsô incentives have always been intrinsic. As some scholars put it, it is the very 
knowledge and communication between scientists or artists that motivates them to produce 
their works31. Besides, as humans, all authors have the need to create32. Moreover, some 
believe that the unique incentive is ñloveò for science33 or art34, while others claim that people 
create because they are inspired or because they have an idea or a concern35 and not for 

                                                
28 Rufus Pollock & Jo Walsh, Open Knowledge Foundation Open Knowledge: Promises and 
Challenges, in Melanie Dulong de Rosnay and Juan Carlos De Martin (eds), The Digital Public 
Domain, id, p. 125. 
29 Marc Scheufen, Copyright Versus Open Access, On the organization and International Political 
Economy of Access to Scientific Knowledge, Springer International Publishing Switzerland, 2015, pp. 
47-51 
30 Many scholars comment that private enterprises play a leading role during the law-making process. 
For instance, several academics argue that Disney put pressure on Congress to pass the Sonny Bono 
Copyright Term Extension Act. See Marc Scheufen, Copyright Versus Open Access, id, p. 20, 
Leveque F. & Meniere Y., The economics of patents and copyright, 2004, p. 68, Corigan R. & Rogers 
M., The economics of copyright, World Economics, 2005, p. 164. Moreover, the Act mentioned above 
was renamed by academics ñMickey Mouse Copyright Extension Actò. See Richard Stallman, Free 
software Free society, Selected Essays of Richard M. Stallman, (ed. Joshua Gay), Free Software 
Foundation Inc., 2002, p. 141. In other cases, some mention that law was treated as a kind of contract 
between firms and note that industries were literally asked to draft the rules by which ñthey would liveò, 
James Boyle, The Public Domain, Enclosing the Commons of the Mind, 2008, Yale University Press, 
p. 56. See also Jessica Litman, Digital Copyright (Amherst: Prometheus, 2001), pp. 22ï69, Neil W. 
Netanel, ñWhy Has Copyright Expanded? Analysis and Critiqueò, in New Directions in Copyright Law, 
vol. 6, ed. by Fiona Macmillan (Cheltenham: Edward Elgar, 2008), pp. 3ï34. 
31 D. J. Finch, Accessibility, sustainability, excellence: how to expand access to research publications, 
Report of the Working Group on Expanding Access to Published Research Findings, 2012, p. 14 
32 Yochai Benkler, From Anarchist Software to P2P Culture - Conference on the Public Domain, 2001, 
Duke University School of Law. 
33 With regard to software production, scholars note that the main incentive is programmersô need and 
wish to produce rather than financial benefits derived from exploitation. See E. Moglen, Anarchist 
Triumphant: Free Software and the Death of Copyright, in Elkin Koren & N. Weinstock Netanel (eds), 
The Commodification of Information, The Hague, Kluwer Law International 2002, pp. 107-131. See 
also Maurice Schellekens, Free and Open Source Software: An Answer to Commodification?, in L. 
Guibault and P.B. Hugenholtz (eds), The Future of the Public Domain, id, p. 309.     
34 James Boyle Foreword: The Opposite of Property?, id, p. 17. 
35 For instance see Julie E. Cohen, Creativity and Culture in Copyright Theory, 40 U.C. Davis L. Rev., 
p. 1151 (2007); Jeanne C. Fromer, A Psychology of Intellectual Property, 104 Nw. U. L. Rev., p. 1441, 
pp. 1443-44 (2010); Eric E. Johnson, Intellectual Property and the Incentive Fallacy, 39 Fla. St. U. L. 
Rev. p. 623, p. 627 (2012); Gregory N. Mandel, Left-Brain Versus Right-Brain: Competing 
Conceptions of Creativity in Intellectual Property Law, 44 U.C. Davis L. Rev., p. 283, pp. 285-286 
(2010); Jessica Sibley, Harvesting Intellectual Property: Inspired Beginnings and ñWork-Makes-Workò: 
Two Stages in the Creative Process of Artists and Innovators, 86 Notre Dame L. Rev., p. 2091 (2011); 
Diane Leenheer Zimmerman, Copyright as Incentives: Did We Just Imagine That?, 12 Theoretical 
Inquiries in Law (12.1), 2011, p. 29.   
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money36. As some observe, works created ñunder (firmsô) ordersò are ñless originalò or -to 
some- not creative at all37. Thus, in this context, it is companies38 rather than authors the ones 
interested in financial benefits derived from the exploitation of works39. 
All the opinions mentioned above are just trying to (theoretically) approach artistsô and 
scientistsô ñmental worldò. One must accept that creation is indeed a personal matter and, 
hence, each author creates her works for different reasons and due to her own motives. Thus, 
incentives may be either intrinsic or financial.  
So how could one conclude whether it is rigorous protection of works or their unimpeded use 
that encourages creativity and promotes arts and science? An experiment could be a scientific 
way to examine this. In two different countries, two dissimilar systems could be applied; one 
of strict protection of works and another of no protection. After many years, one could study 
the results and examine in which country more works of better quality would have been 
produced.  
However, this experiment has already been conducted. Under Directive 96/9/EC of the 
European Parliament and of the Council of 11 March 1996 on the legal protection of databases, 
European unoriginal databases were protected. On the other hand, the US legislator did not 
grant such sui generis rights, while the Supreme Court was clear; unoriginal collections of facts 
shall not be protected40.  
Studying the results of the US-EU ñexperimentò, we see that the European databasesô 
production increased for a short (one-year) period, after which it returned to its previous level. 
On the other hand, the American databasesô production showed a steady increasing trend41.  
 
Furthermore, the European overprotection led to production of ñbad-qualityò databases, such 
as assortment of advertisement or collections of hyper-links to parenting resources. Thus, 
some authors questioned whether these collections were the ones, the stronger protection of 
which the European legislator had wished to encourage42.  
Moreover, the introduction of sui generis rights brought new management and transaction 
costs, given that database owners and users had to incorporate these new rights into their 
agreements43. Such costs were absent in the US. 
Sui generis rights led to commercialization of information and severely damaged the public 
domain44.  
To sum up, European sui generis protection did not increase database production, led to 
protection of unworthy collections, introduced new costs and commercialized parts of the 
public domain45.  

                                                
36 Mihaly Csikszentmihalyi, Creativity, Flow and the Psychology of Discovery and Invention, New York, 
Harper Collins, 1996. See also Jessica Silbey, The Eureka Myth: Creators, Innovators, and Everyday 
Intellectual Property. Lessig distinguishes between ñprofessionalsò and ñcreatorsò, where the former 
create works for economic purposes, while the latter are motivated by love for their works. See 
Lawrence Lessig, Copyright And Science: A plea for skeptics, id. 
37 Teresa ɀ. Amabile, Creativity in Context, Boulder, Westview Press, 1996.  
38 Richard Stallman, Free Software Free Society, id, p. 87.  
39 See Michael W. Carroll, Whose Music Is It Anyway? How We Came to View Musical Expression as 
a Form of Property, University of Cincinnati Law Review, Vol. 72, 2004, pp. 1405-1496. 
40 Feist v. Rural Telephone Service, 499 U.S. 340 (1991). 
41 James Boyle & Jennifer Jenkins, Intellectual Property: Law & The Information Society, Cases and 
Materials, 3rd Edition, 2016, pp. 316-319. See also S. Maurer, Across Two Worlds: Database 
Protection in the US and Europe, Industry Canadaôs Conference on Intellectual Property and 
Innovation in the Knowledge-Based Economy, Ottawa, 23-24 May 2001; M. Davison, The Legal 
Protection of Databases, Cambridge University Press, 2003, pp. 259-263.  
42 James Boyle & Jennifer Jenkins, Intellectual Property, id, p. 319. 
43 Mark Davison, Database Protection, id, p. 179. 
44 Mark Davison, Database Protection, ibid. 
45 As some authors have aptly put it, for the first time in intellectual property history rights were 
established on ideas and facts, such as our names or our streetsô names. See Maria Bottis, The Law 
of Information, id, 2004, p. 69 (in Greek). 
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Setting aside experiments and regardless of opinions on creativity and incentives, it is worth 
examining several protection rules and scenarios, so as to highlight the need for classification 
of works.  

4.4 What if each work was treated as such? 

Under the European copyright regime, all products of human mind are treated in the same 
way46. But is there anything really in common between a recipe, an academic essay and a 
song?  
A recipe aims at creating a decent meal. Is it reasonable to forbid modification or use of such 
work (without the chefôs license) for ñauthorôsò life plus a 70-year period after chefôs death? 
Perhaps people should have the right to modify a simple recipe. The exchange of recipes is 
an old practice, which has been and is still encouraged in families or students in general. This 
free-use concept could ñapplyò to works that aim at just inspiring people to only create 
something decent. This category could include encyclopedias or even software47. In fact, free 
software could be used in schools and universities, as it would enable students to create new 
software by ñexperimentingò on such works and by proposing their innovative ideas in a fast-
moving world48. Norms on the distribution of free software would very likely enable students to 
adopt some very important ideas, such as that of sharing of scientific thoughts for the benefit 
of technological development.  
An academic essay, on the other hand, is something different. It aims at expressing ideas, 
opinions or knowledge. The modification of this work might distort authorôs thoughts and 
beliefs. Thus, works of this kind could be freely used, either verbatim or in a wording that would 
truly express authorôs opinions. An obligation to quote the initial author could be included, given 
that this is the practice that todayôs (and old) academics follow when publishing their essays, 
in which they mention and credit the author to whom their references are related. 
Finally, a songôs purpose is to entertain people or -sometimes- to provide an opportunity to 
think in depth. It has an aesthetic value and, hence, could be sorted into a group, to which a 
painting or a novel could be added. These works are truly sensitive as that they illustrate 
authorôs personality and constitute her expression. In this case, works could be further sorted 
into sub-groups and, hence, be protected with regard to their ñcommercial lifeò. For instance, 
books, which readers usually are interested to buy for short periods of time that -to some- do 
not exceed five years following publication49, could be protected for such limited times50. 

                                                
46 See article 2(1) of Berne Convention for the Protection of Literary and Artistic Works (ñ[é] The 
expression ñliterary and artistic worksò shall include every production in the literary, scientific and 
artistic domain, whatever may be the mode or form of its expression, such as books, pamphlets and 
other writings; lectures, addresses, sermons and other works of the same nature; dramatic or 
dramaticomusical works; choreographic works and entertainments in dumb show; musical 
compositions with or without words; cinematographic works to which are assimilated works expressed 
by a process analogous to cinematography; works of drawing, painting, architecture, sculpture, 
engraving and lithography; photographic works to which are assimilated works expressed by a 
process analogous to photography; works of applied art; illustrations, maps, plans, sketches and 
three-dimensional works relative to geography, topography, architecture or science [é]ò).  
47 Stallman argues that users of free software shall be free to execute the program for any purpose, 
study its modus operandi and adapt it to their needs, redistribute copies of such software in order to 
ñhelp their neighborò, improve the program, and distribute new improved software for the benefit of 
usersô community. Richard Stallman, Free Software Free Society, id, pp. 43, 165. 
48 As some authors put it, teaching non-free and proprietary software equals to teaching dependence 
and addiction, Richard Stallman, For a free digital society, University of Bern, 2016.  
49 As some commentators argue, commercial life of certain books or songs or movies does not exceed 
a one-year-period. Lawrence Lessig, Free Culture, How Big Media Uses Technology and the Law to 
Lock Down Culture and Control Creativity, The Penguin Press, 2004, p. 225.   
50  Other authors allege that in case of books a ten-year-period protection could be granted (starting 
from publication). Not because commercial life is that long, but due to ñsafety reasonsò. Richard 
Stallman, Free Software Free Society, id, p. 87.  
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Thereafter, each sub-groupôs commercial life could be measured and an authorôs right could 
be granted, so that the creator would be enabled to protect her work for truly limited times.  
The kinds of works are countless. However, they could be classified on the basis of their nature 
and purpose51 to guarantee a specific protection for limited times52 that would not exceed a 
ñsome-years-periodò. After the expiry of that period, any work, whatever its purpose would be, 
shall enter the public domain and enable people to freely use it53 and, hence, promote arts and 
science. 

4.5 What if Intellectual Property was not treated as 
(physical) property? 

In many cases, term ñtheftò is used to express copyright infringement. However, temporary 
rights of authors to protect their intangible works are not the same as unlimited individual rights 
(in rem) that deal with property54. Such equal treatment of different rights is misleading, given 
that the economic function (and nature) of goods is totally different. Moreover, it is dangerous, 
as the equal treatment may lead decision-makers to wrong decisions. 
Rules that govern property are based on a physical reality, in which a landlord, for instance, 
must be protected against potential deprivation by the state, or possible infringement by 
individuals. Namely, the very tangible form and ñphysical substance/statusò of property, which 
is subject to the rules of nature, constitutes the object of protection. The risk that has to be 
avoided relates to potential damages to the object (e.g. breaking down a wall) or (to) possible 
deprivation, such as violation of possessory rights or forced expropriation in favor of the state. 
Furthermore, if one person owns a tangible good, e.g. a pencil, she will be the one and only 
person able to use it. All others will be excluded from using or ñconsumingò this pencil. Besides, 
production and reproduction of tangible goods cost and, thus, it is reasonable to speak of theft. 
Rules that govern tangible goods should not apply on certain kinds of intangible information55, 
given present-day cheap or inexpensive creation and reproduction techniques, which have 
radically changed art and science industry56. Objects, as intangible information, are non-
rivalrous and non-excludable57. Their consumption by one person does not lessen another 
personôs use of the good and does not exclude others from accessing the same information. 

                                                
51 See also Tassos Sakellaropoulos, Researchers and ñClosedò Archives: Restrictions and Fluency in 
Access, Workshop on Archives and Copyright (Proceedings 15.05.2013), p. 28. In Greek. Available: 
https://www.eae.org.gr/images/ekdoseis_eae/pneymatika.pdf.  
52 James Boyle, referring to Sonny Bono Copyright Term Extension Act, speaks of Congressôs most 
stupid policy choice. See James Boyle, The Crime of the (20th) Century, How we threw away our 
cultural heritage for no good reason (and whether Google Books will bring it back), Duke University 
School of Law, 2009. 
53 See also Lawrence Lessig, Google books search settlement ï Static goods, Dynamic bads, 2009, 
Berkman Klein Center for Internet and Society. 
54 See also Prodromos Tsiavos, Technological and Legal Aspects of Copyright Protection of 
Audiovisual Archives: Beyond Copyright Law, (Re)appearance of user-author, Workshop on Archives 
and Copyright, Proceedings 15.05.2013, id, p. 53. In Greek.  
55 See Rebecca MacKinnon & James Boyle, Consent of the Networked: A Conversation about Internet 
Freedom, Human Rights Law Society, Duke Law University, 5.04.2012, where Boyle argues that 
property rules make no sense at all. 
56 Mark A. Lemley, IP in a world without scarcity, New York University Law Review [Vol. 90:460], 2015, 
pp. 460-515. 
57 See Lawrence Lessig, Code, Version 2.0, id, pp. 180-185; Lawrence Summers & J. Bradford 
DeLong, The óNew Economyô: Background, Historical Perspective, Questions and Speculations, 
Economic Policy for the Information Economy, 2001. As Thomas Jefferson put it, ñ[é] He who 
receives an idea from me, receives instruction himself without lessening mine; as he who lights his 
taper at mine, receives light without darkening me [é]ò Thomas Jefferson, letter to Isaac Mcpherson, 
August 13, 1813, Writings of Thomas Jefferson, 1790-1826, vol. 6, edited by H.A. Washington, 1854, 
pp. 180-81 
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For instance, when one copies an mp3 file, everyone else may as well copy this same file, 
which may be simultaneously used by a global audience58.  
Moreover, some worksô economic value depends on use. Namely, the more the uses of a 
software, the greater the value it is worth. Thus, rules that restrict accessing such works 
contrast with their economic function, while it is extremely doubtful whether such rules are 
capable of motivating authors to produce e.g. more software.  
For reasons mentioned above, some authors suggest that such ñinternet worksò could be 
governed by laws, to which public goods are subject59.  

4.6 Proposals for flexible solutions  

Classifying works and treating intangible information as such by amending current laws that 
govern Intellectual Property would take a long time. Potential radical legislative amendments 
might be in contrast not only with international acquis, but also with existing laws that effectively 
apply to traditional works.  
However, one could, logically, not deny the different nature and dissimilar economic function 
of each kind of works. Hence, flexible solutions could be implemented to achieve the right 
balance between conflicting authorsô and usersô interests. Opt-in mechanisms could be 
activated to enable authors to express their wish by a clear ñaffirmative actionò with regard to 
the specific rights, which they would wish to enjoy, and the sorts of uses, which they would 
wish to allow. In such case, there could be different kinds of protection standards depending 
on the authorôs wishes, which would, at some point, ensure full and unimpeded access, while 
leaving the ñdoor openò to those who would ñapplaudò strict protection of their works and 
perhaps commodification of their ideas. 
To better understand the need for flexible mechanisms and classification of works, let us 
mention an example emerged from a Greek reality. Suppose that ten students need to study 
for university exams. The test will cover a number of subjects included in a book freely available 
at the university library. However, there may be only one copy of the book in the library. Hence, 
it would not be a good idea for these ten students to study at the library by simultaneously 
reading this very same copy of the book. As is often the case in Greece, students would very 
likely borrow the book, visit a copy-shop and make copies of the book. Then all ten students 
would study at their homes. Under Greek Law, the penalty for the copy-shop business owner, 
if she would have copied the book just once, is heavier60 than the penalty provided for 
unintentional killing61. Moreover, the penalty for this business owner, if she would have copied 
the book multiple times and, thus, have engaged commercially in copying and committed a 
felony62, is as heavy as the penalty for the mother who intentionally killed her baby during 
childbirth63.  
Some would condemn the example mentioned above. It is true that copying books without the 
authorôs license, even for educational purposes, is illegal. However, it should be noted that 
above penalties could as well apply to minors, who download music and videos from the web 
on a daily basis, or to our children that run software without license. We do not propose 
legitimizing piracy, but we suggest that our children should not be treated as dangerous 
criminals.  
Some might argue that the potential adoption of such opt-in mechanisms would be in stark 
contrast with authorsô rights, for the protection of which intellectual property law fights. It could 

                                                
58 Dematerialization technologies have radically changed economics and industries. For revolutionary 
changes and coming information economics in cases of 3D printing, robotics, synthetic biology and 
bioprinting see Mark A. Lemley, IP in a world without scarcity, id, pp. 471-481. 
59 James Boyle, Science 2.0: What if the Web really worked for Science? Open Minds, Science 
Gallery, Dublin, 2011. 
60 See Article 66(1) of Greek Law 2121/1993. 
61 See Article 302 of Greek Criminal Code. 
62 See Article 66(3) of Greek Law 2121/1993. 
63 See Article 303 of Greek Criminal Code. 
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be argued that these mechanisms would introduce new risks; if creators were obliged to 
express their wish by a clear affirmative action, some might not wish to publish their works 
under such conditions and, hence, works would end up in authorôs drawer. Moreover, in case 
of no ñclear affirmative expressionò, works might be freely used by global audiences. In the first 
case, as some might put it, we would face an unprecedented lack of publications, while the 
second scenario as some might claim would automatically turn authors into ñservants of the 
public goodò. But we do not propose legislative amendments and, thus, copyright laws would 
normally apply in cases of no ñclear-expressionò. Besides, an author could, in any case, opt-in 
and express her wish for strict protection.   
Moreover, some could argue that opt-in mechanisms would violate intellectual property law, 
since the latter may confer rights on authors for the benefit of arts and science, albeit ñfirst of 
allò grants rights to creators. Under the Universal Declaration of Human Rights, the right to 
participate in the cultural life is established64 and authorsô rights are mentioned as second65. 
Regardless of sequence in which Universal Declarationôs provisions appear, the value of works 
and authorsô rights are, indeed, very important. This is the exact reason why it would be 
preferable to classify works and, thus, highlight their value and to manage creations through 
flexible mechanisms and, hence, respect authorsô true wishes. Although intellectual property 
rights might be one of legislatorôs greatest challenges, given that it is intellect that distinguishes 
between humans and other species, as some authors argue, the amendment of the law is not 
the only way in which problems may be solved, while, as commentators have aptly put it, the 
more laws we have, the greater the injustice66.  

4.7 Conclusion 

Legal scholarship aims, among others, to submit opinions and proposals in order to study rules 
that should or could govern any decision-making process. Although such proposals could be 
understood as prescriptions addressed to the legislative or judicial bodies67, the latter -as some 
authors argue- are not always listening to academic advice that ñthey are not prepared to 
believeò68. Hence, many academics in the field of copyright law address their opinions, not so 
much to relevant decision-makers but, to the public. The latter may then hold the relevant 
authority accountable for making or applying undesirable, or as some have put it ñbadò69 laws.  
If some flexible solutions proposed above were desirable, they could constitute a prescription 
for the management of works addressed not to decision-makers but to the public or even better 
to the competent bodies active in the field of culture. Such bodies, being responsible for 
ñproviding servicesò with the overriding objective of peopleôs education, could look out of the 
window70 and undertake such initiatives so as to classify works and activate opt-in 
mechanisms. This would enable usersô unimpeded access to knowledge, which should be 

                                                
64 See Article 27(1) of Universal Declaration of Human Rights (ñ[é] Everyone has the right freely to 
participate in the cultural life of the community, to enjoy the arts and to share in scientific advancement 
and its benefits [é]ò). 
65 See Article 27(2) of Universal Declaration of Human Rights (ñ[é] Everyone has the right to the 
protection of the moral and material interests resulting from any scientific, literary or artistic production 
of which he is the author [é]ò). 
66 Dionisia Kallinikou, Archives, Libraries and Intellectual Property, Proceedings ï Conference on 
ñArchives, Libraries and Law in Information Societyò, National Library of Greece, 2008, p. 79. In Greek. 
67 Edward Rubin, On Beyond Truth: A Theory for Evaluating Legal Scholarship, 1982, 80 Cal L Rev, 
889-963, pp. 903-904, with further references 
68 Pierre Schlag, Pre-figuration and Evaluation, 1992, 80 Cal L Rev, 965-977, p. 972. 
69 Patrick R. Goold, The Evolution of Normative Legal Scholarship: The Case of Copyright Discourse, 
European Journal of Legal Studies, Vol. 4, No. 2, p. 22. 
70 For the need for cultural bodies to take into account usersô needs while designing digital libraries, 
see P. Ngimwa, A. Adams, J. Underwood, Collaborative Ownership in Cross-Cultural Educational 
Digital Library Design, in M. Agosti et al. (eds), Research and Advanced Technology for Digital 
Libraries, 13th European Conference, ECDL 2009, Corfu, Greece, Springer, pp. 239-249.  
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promoted by new technologies so as to guarantee usersô active participation in and, thus, 
awareness of decision-making process71. 
Besides, experience and knowledge, when shared, constitute foundations upon which 
democracy72 can be built73. The latter can be understood as a ñnegotiation processò, in which 
all interested parties actively participate in order to make final decisions dependent on publicôs 
wish74. Thus, implementation of flexible solutions that would guarantee unimpeded access to 
and experiments in knowledge would enable each user not only to contribute in her own unique 
way to creating new intellectual movements but also to submit her own special proposals and 
ideas, as the initiator of information revolution and democratization.  
Would it be that unreasonable to distinguish between books and computer programs, or 
between songs and academic scholarship? Why should users be restricted and not be able to 
use recipes or software for a seventy-year-period after the chefôs or the programmerôs death? 
If it is true that multiple art movements, such as Jazz or Drama75, or important scientific works, 
like GNU, were created due to unimpeded access to previous works, then we have already 
been denied ñmany jazz movementsò. And if some are not interested in ña-new-Jazzò, then it 
should be noted that information, upon which one has to stand so as to create this ñnew-Jazzò, 
is imprisoned in same place, where items of information, which could be used for the creation 
of a drug that would treat cancer or even aging76, are enclosed. 
  

                                                
71 Iordanis Kavathatzopoulos, Information technology, democratic societies and competitive markets, 
in Maria Bottis, An Information Law for the 21st Century (Third International Seminar on Information 
Law 2010), Ionian University, Corfu, Greece, Nomiki Bibliothiki, 2011, p. 114. 
72 Democracy is a political system made by citizens and for citizens themselves. See Ioannis Mpoitsis 
& Nikos Koutsoupias, Freedom of Information: An interdependent relationship and the role that 
Internet can play, in Bottis Maria ï Alexandropoulou Eugenia ï Ioannis Iglezakis (eds), 6th 
International Conference on Information Law and Ethics, Lifting the Barriers to Empower the Future of 
Information Law and Ethics, University of Macedonia, 2014, p. 26. 
73 Eli Pariser, The Filter Bubble, How the New Personalized Web Is Changing What We Read and 
How We Think, Penguin Group, 2011, p. 50. 
74 Iordanis Kavathatzopoulos, id, pp. 109-110.   
75 See Richard Stallman, Free Software Free Society, id, p. 83. 
76 Aubrey de Grey studies techniques for ñtreating agingò. See for instance: 
http://www.sens.org/search/node/aubrey. 
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Ionian University, Corfu, Greece 

5.1 Abstract 

Institutes and universities apply Open Access (OA) policies to academic texts, articles, 
researches and evidence, creating new conditions in academic communication and access to 
knowledge, developing the global intelligentsia and in parallel, contrasting the tendencies of 
competition and prestige between institutes. From the Budapest Open Access Initiative, in 
2002, Open Access, either through self ï archiving road (green OA) or through publication in 
open access journals (golden OA), had to deal with multiple issues such as copyright, offering 
gradations to open access and choices to both, the user and the creator / beneficiary, about 
how ñopenò the work will be. Consequently, open content licenses are consistent with the 
concept of open access. The World Wide Web has developed a remarkable bargaining power 
between suppliers (academics, publishers, financiers, libraries, governments and others), 
consumers and researchers/creators. But how open access perspectives are defined 
nowadays? How finding information could be achieved at the least cost? What happens if 
institutes do not want open access to their data (primary information field) but they wish to 
communicate with users and gain benefits of public display as could be noticed, in cases of 
museums and exhibitions? Since February 2017, the New York City Metropolitan Museum, 
adopting the principles of Open Access, has "liberated" thousands of works by calling them 
"public domain" to which everyone has the right of access. Moreover, what happens with 
metadata, as secondary field of open access and also, how their needs to interconnect and 
interoperate are secured? Can the use of open data/metadata maximize the benefits and the 
intended values, resolving the concerns of institutions in general? In 2016, official European 
guidelines on data management gave the advice: ñdata as open as possible, as close as 
necessaryò. In addition, we could wonder how can someone use user-generated material and 
all the above, in open access philosophy. A need for qualitative organizational changes on 
open access strategy is emerged, in purpose to improve access to Knowledge. People and 
media interact and new different perspectives are revealed in such a degree as we can talk 
about second generation on open access which is the subject of this study. Despite of 
objections and problems open access to information is a strong trend and philosophy of 
modern times. 

Keywords: Open Access, open cultural data, metadata, copyright, second generation on open 
access 

5.2 A short introduction in Open Access as a 
contemporary policy  

The creation of the World Wide Web and its capabilities is not just a new technological 
achievement that was offered to humanity. This fact reflects an ideology, the enthusiasm of a 
vision and the charm of a new fact that may cause overturning. "It's the unexpected re-use of 
information, which is the value added by the web," says Sir Tim Berners-Lee, founder of the 
World Wide Web, in 2006, talking about Linked data77. Information Society offered new 

                                                
77 Retrieved April 10, 2018 from https://www.w3.org/DesignIssues/LinkedData.html 
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possibilities and caused new problems at the same time. In the bottomless and vast field of 
information in web, the finding of information by the user is being proved to be an increasingly 
time consuming procedure that costs a lot. Man and machine for one more time shared roles 
that are under continuous negotiation.  
The Open Access to data, as an organized campaign was launched in 2002 with the Open 
Access Initiative of Budapest for the development of sciences and academic research through 
Internet. This BOAI Declaration was the first organized effort to establish Open Access as a 
term and as a policy for universities and was complemented by the Bethesda Declaration and 
the Berlin Declaration in 2003, on the same subject. The results of the works in Berlin clearly 
identifies the usefulness of the Internet and open access to the dissemination of cultural 
heritage, stating in particular that: "For the first time ever, the Internet now offers the opportunity 
to create a global and interactive representation of human knowledge, including cultural 
heritage and the guarantee of worldwide access"78. At the same declaration archives, libraries 
and museums are mentioned as cultural entities that should be interested in open access 
policy: "for a global scientific knowledge base and human reflection and to specify measures 
which research policy makers, research institutions, funding agencies, libraries, archives and 
museums need to consider". 
By targeting an "unprecedented public good," according the official statements of the Open 
Access Announcement in 2012 in Budapest, the experience in open access that already has 
been acquired contributes to new ways and strategies for using open access, confirming its 
original definition79. What is emphasized is not just the value of accessibility but the value of 
information reuse. The unrestricted distribution of research is a very serious issue for authors, 
readers and funders. More and more people will have access to these works and even more 
to recent scientific works. In addition funders will see the impact of the work they fund to obtain 
a wide community of users80. 
The two main Open Access (OA) methods, named gold and green road or gold OA and green 
OA, as set out from the very beginning, continue to exist. According the gold road, open access 
is achieved by publishing in scientific journals in web that offer open access to the articles for 
anyone who interested of (by charging authors or their foundations or just making these articles 
free for everyone). According to the green road, authors archive their works themselves (self-
archiving) in specific web sites like an institutional repository81. Some of gold road benefits are 
the increased citation and usage, the easy compliance with institutional and funder mandates, 
the retention of copyright, the faster impact, the greater public engagement, the participation 
to international debates and users communities82.As Peter Suber refers ñgreen open access 
is less expensive than gold open access and can accommodate the full research output of a 
university, funding agency, or nationò (Suber, 2012). 

                                                
78 Retrieved January 15, 2018 from https://openaccess.mpg.de/Berlin-Declaration 
79By ñopen accessò to [peer-reviewed research literature], we mean its free availability on the public internet, permitting any 

users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass 

them as data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than 

those inseparable from gaining access to the internet itself. The only constraint on reproduction and distribution, and the only 

role for copyright in this domain, should be to give authors control over the integrity of their work and the right to be properly 

acknowledged and cited. Retrieved February 9, 2018 from http://www.budapestopenaccessinitiative.org/boai-10-

recommendations  
80 Springer (website) ñWhat is open access?ò. Retrieved January 20, 2018 from: https://www.springer.com/gp/authors-
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5.3 Open Access (OA) and Copyright ï Open access 
licenses 

If someone briefly identified what open access works is and how they relate to copyright, it 
would say that ñOpen-access (OA) literature is digital, online, free of charge, and free of most 
copyright and licensing restrictions. What make it possible is the internet and the consent of 
the author or copyright-holderò (Suber, 2004). But who finally retains the copyright and what 
licenses are identified? Generally with Gold OA the author retains copyright but policy of the 
publisher must be controlled for safety. For example, Creative Commons (CC)83 licenses and 
copyright tools operate as a balance to the traditional "full-right" copyright as it relates to 
copyright law. The creator's moral right to his work as intellectual property remains. There is a 
variety of CC types of licenses like types that permit or forbid commercial use, permit only 
educational use, impose the same terms/licenses of sharing and use, permit or no derivative 
works etc. 
When articles are published in subscription titles usually the copyright is transferred to the 
publisher. Authors can use the right to place a version of their work in an institutional or another 
repository often after an embargo period (green OA)84. Since February 2017, the New York 
City Metropolitan Museum, adopting the principles of Open Access, has "liberated" thousands 
of works by calling them "public domain". (Creative Commons Zero). ñMore than 375.000 
images of artworks from the Met collection can bet used, shared, and remixed without 
restrictionò 85. Everyone has the right of access in these works. Another way to open the web 
doors to public is by rejecting all property rights to specific works and generally data which are 
included in the collection of a cultural organization. 

5.4 New perspectives and open cultural data 

As already mentioned at the 10-year festive meeting since the first open access initiative and 
declaration, in 2012, then, are laid the principles and the goals for the future to promote this 
policy and belief that it will help knowledge, science, cultural memory, the progress of the life 
and humanity itself. According to the official recommendations of this meeting of the leaders of 
open access movement the interest is focused on [éthe development of Open Access policies 
in institutions of higher education and funding agencies, the open licensing of scholarly 
projects, the development of infrastructure such as Open Access repositories and the creation 
of standards of professional conduct for Open Access publishing. The recommendations also 
set a new goal of achieving Open Access as the default method for distributing new peer-
reviewed research in every field and every country within ten years]86.  
There is also interest of sustainability of open access, advocacy and coordination of it87.  
Ultimately, the strong tendency for openness in data/metadata cannot hide fears. There are 
organizations and institutions which collect and distribute data and metadata but have serious 
reservations about open access policy while at the same time they want to communicate with 
the public and gain the benefits that flow from it (Tsiavos, 2010). Peter Doorn claims about 
research data that they must be ñopen if possible, protected if necessaryò88.This motto are 
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included to the official guidelines from European Commission about using open access and 
data management in 201689. 
Nowadays, Cultural Heritage is an important field of attention from academic and industry 
community. Stakeholders like researchers, cultural organizations, associations, museums, 
even schools are seeking ways for ñaccessing, integrating, sharing, annotating, visualizing, 
analyzing the mine of cultural collections by considering profiles and preferences of end usersò 
(Stonor, 2015). Undoubtedly, data need to be interoperable and to be interconnected so that 
user can easily retrieve and exploit the information. For Leiden University data management 
serves those principles that will characterize data as 'Findable, Accessible, Interoperable and 
Re-usable'. These F.A.I.R. principles90 can be applied to open cultural data as well as other 
open web data.  
It should be mentioned that cultural data link very different types of information. Because of 
this characteristic it is difficult to be interconnected and interoperated. Moreover is referred the 
distinction between data/metadata and the digitization of cultural elements. Also, in some ways 
metadata may be confused with data. There are cases in which intellectual property issues are 
not clear. For example, the date (metadata description) of an artistic work, e.g. a sculpture may 
be intellectual property of an individual or a team of scientists as the result of research.  

5.5 Cultural data and semantic web 

Most cultural information systems do not sufficiently exploit the capabilities of the semantic 
web that offer major possibilities. A necessary requirement is the interoperability between 
different data through international models and open licenses use. Through semantic web we 
obtain to linked data with other sources of structured information, we achieve the 
interconnection of different sources and types of cultural information, the expansion of research 
surfing through meanings, senses and their semantic links with other senses. Linked Data is a 
set of design principles for sharing machine-readable interlinked data on the Web and is ñone 
of the core pillars of the Semantic Web, also known as the Web of Dataò91. When the data is 
not interconnected, it is the user who has to search and find the information paying great effort, 
but if there is interconnection between them this hard work is done by computer. The more 
data is connected together, the more powerful it is.  
Cultural data is one of the most appropriate data for the evolution of the semantic web (W3C) 
as they are already based on semantic relationships. By semantic web, relationships we did 
not know before are emerged maximizing the value of the internet (Tim Berners Lee). One of 
the revolution points of W3C is that it can link a small data unit, even a single data point (e.g. 
a specific painting) with other data or metadata and not a whole webpage.  
Except the significant role of metadata specific interest has the exploitation of material derived 
from users. This material named users generated content constitute another perspective in the 
world of cultural data and metadata with regard to openness, accessibility to information and 
cultural management (Tsiavos, 2010). 

5.6 Deeper open access policy. The role of metadata 

Data and metadata interconnection of different sources presupposes the acceptance of 
intervention by third members. This fact is one of the greatest fears of cultural institutions. In a 
new open access philosophy, data and metadata information breaks the narrow boundaries of 
an organization without losing its value. The open interconnected data are autonomous tiles in 
a large cultural mosaic. Each element retains its autonomy but is also connected to others, 
completely different elements (data/metadata) so that they can be retrieved together through 
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use of semantic web. Simultaneously, unexpected uses and knowledge are derived through 
interconnection. Since rich enough metadata can describe content at element level, it is 
possible to re-compose the content dynamically at any place on internet.  
At other times it would be inconceivable for experts to exploit usersô generated content as 
already are referred. This second generation on open access (Tsiavos, 2010) demand a 
deeper level of open access with derivative works, focusing on reuse of information (data, 
metadata or users generated content) providing a leading role in metadata, while at the same 
time the liberation from any restricts is demanded as well as a larger spread of the semantic 
web to cultural data. Because of the over-inflating of online information, the difficulties are not 
only about managing it, but also about use / re-use it. There is a risk to lose in the multiple 
references and links. Any restrictions are an obstacle to the dissemination of knowledge. 
Nevertheless experts must constantly negotiate terms seeking the golden ratio between the 
moral and the right, the necessary and the desirable. 

5.7 Conclusions 

Paraphrasing Baconôs92 principle that the value of an idea derives from its usefulness (Burns, 
2006), someone could argue that the value of information on the web lies in the fact that one 
can find it, retrieve it and use/reuse it. Thatôs why ñfree accessò is not an identical term to ñopen 
accessò. Open access is much more than just being able to access to online content. The 
concept of reuse is what makes the difference and can lead to unexpected results and new 
works, expanding internet value and its capabilities. 
Despite the high expectations and the admitted increase in open access journals (open access 
publishing), academic text production remains locked behind barriers and pay walls. At the 
same time academics want to broaden their audience that could have access to their works 
but mostly they want control, tenure and promotion. A proposal to make research works more 
accessible is to ñseparate the review and dissemination processesò (Satlow, 2016). 
Interest causes the prospects of open access through the management of cultural data. The 
new generation on open access aims to exploit the possibilities of open linked data, enforcing 
metadata role and human value as user, as content producer in web and as one who manages 
but also benefits from what we call cultural heritage through open and linked cultural 
data/metadata. Cultural institutions are afraid to lose the control of their collections and the 
value of their brand name by linking their data with other data. Open linked data and semantic 
web is a key tool in seeking to advance sustainable development and to retrieve information 
by low cost.  
Open access is a philosophy and a trend of contemporary times. It is imposed by the inability 
of institutions to cope with the high costs of journals and the need for rapid diffusion and sharing 
of the achievements of spirit and art. Cultural heritage is a fundamental stone of our existence 
and complements our professional identity. It helps us to understand who we are and how to 
register properly in our society.  
The volume of web information and the heterogeneity of cultural data imply their need of 
interconnection and the widest possible access to them. The value of the data is not lost due 
to the facility of access, but instead it is maximized and elevated to the highest good. Open 
access requires constant identification and redefinition of terms and usage possibilities, legal 
facilities and simplifications in general.  
Despite the complexity and vertiginous changes of the contemporary world, deep values 
remain the same, and man will always need to approach, to communicate to enjoy and utilize 
what we call cultural good, enlarging the importance of cultural heritage, regardless of whether 
the information is on the Internet or not. Nowadays, machine and human being interact anyway 
trying to confirm good qualities of their ñrelationshipò without eliminating the Aristotelian 
meaning of ñethosò which is the word key that will ensure credibility among the parties involved.  

                                                
92 Bacon was a philosopher of 17th century whose conclusions influenced modern thinking. His perception that an idea, the 
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Concerning changes in writing in the early 15th century in the West. An especially important 
period since the fundamental principles of the science of Palaeography originate from the 
period of humanism. The Humanists, despite the different views of the graphical features and 
the dating of the scriptures, were aware that littera antiqua had been attributed to an ancient 
writing but was in use during the Middle Ages. In Florence, at the end of the 14th and the 
beginning of the 15th century, the Greek script, the Greek alphabet, other than the Latin, not 
only extended the writing program that tends to return to the ancient script, and at that time 
embodies the Byzantine world of the late Middle Ages, but disrupts a dialectical scripture born 
in Latin writing.  
The 16th century humanists refuse to recognize in the letters of their time a bond, any similarity 
to the letters of the ancient, and in addition accept next to the monumental, the presence, 
during the Roman times, of a writing, of cursive, known during the Renaissance, which appears 
in the many ancient ruins scattered in the cities and in the countryside. Although in the ancient 
inscriptions we find majuscule scripture, there were certainly other types of letters. This 
historical consciousness that stems from the view that writing cannot remain unchanged but 
depends on the functional and practical ability to reform and re-interpret the graphic instrument, 
matured in private libraries and fueled by daily friction with books. 

Keywords: humanism, scripture, littera antiqua, graphic Greek-Latin 

6.1 Introduction 

The 14th and 15th centuries present a contradictory picture in the West, as in the same period 
in which Europe is tested by a multidimensional crisis, ecclesiastical, demographic, economic, 
moral, political, two interlinked movements manifested that have positively marked European 
historical course, Renaissance and Humanism. In the second half of the 14th century, the crisis 
will largely be overcome, and an instinctive need to balance the past suffering of material life 
would be the logical reaction of people if circumstances permit it. As the European urban 
population is beginning to grow creating conditions for increasing demand for products, a class 
of people is emerging in urban centers that is increasingly involved in trade and services. To 
thrive in these activities a prerequisite is education, a need which leads to the increase of 
schools and the number of literate. This class of people with high incomes, for which the 
problem of livelihood and survival does not exist, now has more time for higher level education 
and fun than in the past, while it considers children's education to be essential. 
As the need for reading in everyday language increases, they begin to form the conditions that 
will lead to the development of national literatures. This, of course, does not mean that the 
Latin language preserved by the church, is abandoned; on the contrary, its knowledge offers 
access to the classical works whose authors are moving within the new values and interests 
of society. The book, originally manuscript and after the middle of the 15th century printed form, 
will allow this wider public to come into contact with the spiritual production of antiquity and its 
ideas in the field of science, politics, philosophy, administration, art and be influenced by them. 
Under these circumstances and given the demand for cultural products of high quality from 
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various Maecenas of the time, the conditions are formed for spiritual and cultural renewal that 
puts man and nature at its centre. 

6.2 Influence of manuscripts from antiquity 

Humanism of the first half of the 15th century is generally characterized by a dynamic in the 
propagation of the new culture, a dynamic expressed through various directions: from the 
recovery of manuscripts in libraries to the dissemination of new discoveries thanks to 
translations of works from Greek into Latin and from the promotion of the humanitarian 
message to the local centres of power until the creation of private academies, where the 
supporters of humanism gathered and exchanged information. [1]  
The humanist educational program provided for the direct study of the classics. Latin was 
taught directly by the text, not by "exaggerated" medieval grammatical theory, while Greek was 
taught by the Erotimata [2] (ȺɟɤŰɐɛŬŰŬ) of Manuel Chrysoloras [3]. Then they entered the 
literary area and studia humanitatis, history, moral philosophy (based on Aristotle's Ethical 
Nicomachy- ȼɗɘəɎ ɁɘəɞɛɎɢŮɘŬ), literature, historiography and rhetoric.[4]  
The real source of classical beauty was ancient Greek literature and the knowledge of the 
Greek language that was a basic prerequisite. The "fugue" of the Byzantine scholars to the 
West had begun some decades before the Fall, as the danger of the fall of Constantinople had 
begun to be predicted from the end of the 14th century. However, the exit was accelerated and 
increased, as was normal, immediately after the Fall (1453). Greek scholars teach the Greek 
language in Italian cities, as in Florence, while the Humanists organize missions for the 
purchase and transport of Greek codes in the West, such as Aurispa, who in 1423 transported 
238 manuscripts to Italy. The first among the scholars, Manuel Chrysoloras [5] taught ancient 
Greek language and literature at the University of Florence from 1396 to 1399. His presence 
in Florence was a catalyst for the course of Greek studies in the West. His lecturing was held 
in front of a large audience, including well-known humanitarians and Florentine personalities, 
and arriving from neighboring cities to attend his lessons. From time to time, Chrysoloras 
taught in other cities in Italy, such as Pagia, Milan, Rome, but in Florence, a known 
Renaissance centre, began to systematically teach Greek letters. The Florentine Maecenas 
Palla Strozzi, [6] had invited Chrysoloras in Florence, when he was there as a diplomatic envoy 
of the Emperor Manuel II Palaiologos in the West, to search for bases and help against the 
Ottomans in order to create a center for humanities in Florence. Chrysoloras taught his 
students using Greek manuscripts. 
In 1406, Guarino Veronez (1374-1460) [7] bought in Constantinople a copy of the comedies of 
Aristophanes and Erotimata of Chrysoloras. The code (Vaticano Palatino greco 116) served in 
Guarino for his apprenticeship in Greek, for an exercise that at that time was mostly lexical, 
citing Greek words or idioms with the corresponding Latin form, and sometimes not due to lack 
of memory, but to make clearer the concept, choosing the common language. The code is an 
important testimony to the history of Guarino's studies and the reconstruction of a humanist 
library. 
Guarino was in Constantinople for three years, where he remained until 1408, invited by 
Emmanuel Chrysoloras. At the time of his arrival, he was close to the age of 30 years and it 
seems that he had not, until that time, contacts with Florence: his education (including writing) 
took place in Verona, Padua and Venice. In 1397, Emmanuel Chrysoloras was hosted by 
Guarino when he was invited to Florence by a consortium of citizens to conduct Greek courses 
which constituted a fundamental station of studia humanitatis. Possibly, Guarino had heard 
from his teacher Chrysoloras about the graphic change in Florence and without knowing the 
Florentine rule, he wanted to write in littera antiqua. 
The period in which Guarino was in Constantinople is the same that in Florence a program of 
radical reformation of writing was completed. A program that at that time did not involve any 
kind of writing but only copying books; and mostly classical works [8], Latins and Greeks in 
Latin translation, and sometimes in modern works, for example De Verecundia [9] of Salutati. 
Essentially, the writers we would call today "medieval" were excluded, and then called 
"modern". Strictly excluding popular literature. 
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Changes in writing in the early 15th century are accompanied by an awareness, a theoretical 
effort that cannot be compared to any other event in the history of writing. And it is no accident 
that the conceptual bases and terminology of science dealing with the history of writing, 
palaeography, come from the period of humanism. 
The Florence program aimed at almost completely recovering a type of "ancient" book of the 
11th or 12th century that imitates writing, decoration and even some structural practices (the 
use of parchment instead of paper, full layout of the text on the page and so on). This recovery 
was driven by literary, spelling and graphological motives. 
In the handwritten note of Guarino, the ancient press is attained with the help of the Byzantine 
forms and based on a common root. It is worth noting that in Latin scripture such freedom of 
forms was not entirely foreign: in the late Roman period, maiuscule script and byzantine writing 
systems were observed in inscriptions, mosaics and codes in some centers of southern Italy, 
in areas of great Greek influence, or where Constantinopolitan writers were active. During the 
13th and 14th centuries the use of mixed maiuscule is confirmed in the Veneto region.[10] 
Guarino could be described as the heir of a graphic tradition with ancient roots, and possibly 
had himself come in contact with some of these types and in Costantinople to recognize them. 
It appears that the use of Greek-Byzantine types by Guarino reveals a conscious recovery of 
ancient forms. 
The presence of Greek or Hellenized letters, mainly in the use of capitals, titles or even in the 
text itself, is beginning to spread widely following the example of Guarino (Palatino greco 116). 
Many copyists in northern Italy consider it sufficient to use the maiuscule of Greek scripture to 
give the mark of ancient writing to a production that still remains deeply connected with the 
medieval tradition. Like, for example, a small Terenzio code [11] written in 1431 in littera 
textualis, but with a maiuscule Greek script and decorated with elaborate initials of Byzantine 
root. 
It is a period in which the personal and indirect contacts are of particular importance. The level 
of writing knowledge is so high that the writers do not only capture their imitative graphic 
experience but a graphic model that almost takes the value of biographical features. [12] 
It seems that with Guarino, initially in Veneto and then in Lombardy, starts a period of 
transcription of classics, in which writing tends towards to "old" scriptures (ad modum 
antiquorum) with a differentation from the type of Florentine scripture. In Florence, the ideal 
type is represented by the code of the 11th and 12th centuries, while in the Veneto region 
return the models of the 8th and 9th century, that is the most ancient minuscule writing, which 
was interpreted with great freedom and this is the reason for the presence of elements which 
are not historically founded, but are peculiar with archaic complexion. 
In the revitalization of litterae antiquae formae two voices coexist, the Florentine and that of 
the Veneto region: the first, balanced and practical, essentially continues to have ties to the 
late Middle Ages and provides professional scribes an excellent tool; the second, behind the 
myth of the ancient, will never be able to discipline a rule, but will continue to express very 
different scriptures. So, on the one hand, we are talking about a disciplined voice that feeds 
on the philological, grammatical and spelling needs of the Florentines, and on the other hand 
for an artistic, utopian voice. This different way of studying the scriptures of the past may be 
linked to contact with Greek culture and writing. This is a contact (through direct knowledge of 
the place and people) that has expanded the graphic perspective and opened the way to 
diversity and, at the same time, to the realization of a substantial continuity of writing. 
Characteristic is the example of Kyriakos from Ancona (Ciriaco d'Ancona, 1391-1452). 
Palaeographers and historians consider Kyriakos' writing a historical stage in the evolution of 
writing based on a personal inclination. Unlike many other contemporaries, Kyriakos employs 
Greek-Byzantine models of writing, but at the same time he inherits and enriches a set of ideas 
and forms that he began to assemble based on Guarino's graphic experience in 1406. Recent 
studies have brought to light many copyists and notaries [13] who themselves moved in the 
same direction at the same time and used the same forms: Greek letters, special connections, 
letters maiuscule and minuscule together, grids, unusual shades. 
The main thrust for returning to ancient writing was the restoration of classical Roman 
maiuscule scripture, both in inscriptions (engraved or painted) and in codes. Artists, scriptores 
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and antiquarii collaborate on a research that combines the reflection of artists and their literary 
and archaic studies. 
At that time in the Veneto region a littera antiqua is born, which is distracted by the tradition of 
Florence. Special cases of graphic Greek-Latin mimetization thus bloom, more obvius stylistic 
than the use of Greek-style letters (alternation of Greek and Latin symbols). 
This recovery of ancient maiuscule scripture is the principle of the return of litterae antiquae 
formae and is evidenced by the fact that already Petrarca and Bocaccio, in a context that 
remained costantly "modern" - Gothic, had already restored some maiuscule variants letters 
in the space of the corresponding "Gothic" types. Obviously, further research into the type of 
writing of other scribes or manuscript production centers would complete our knowledge of the 
sources of writing history. 

6.3 Conclusions 

Through the history of scripture from the past to the present, we find that it is essentially a 
product that is influenced by the educational and social habits of the scribes and is associated 
with the great moments of history. Graphic choices are driven by the historical necessity of 
time and place where a graphic development will take place. 
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7.1 Abstract 

Archives and fonds are a reflection of the activity of either a legal entity or a natural person 
and perform a double role: a) as active records with functional usefulness and b) as historical 
archives with research and scientific value, which is an important element of cultural heritage. 
The process of information with the use of archives leads to proper documentation and to 
documented, secure and reliable knowledge. Information Science, Computer Science and 
News Technologies are important factors of archives and records management as they can 
support and reinforce in a systematic way the diffusion of archival information of every kind. 
Due to these sciences, everyone is able to find a sufficient number of archival information 
digitally, through an open archival information system without being obliged to spend extra 
financial resources and time during the preparation of a scientific research with relevant 
reference use. Every user has to respect and follow archival legislation, legal status and access 
conditions for each archive. This open access to archives and the review of archival information 
by scientists offer knowledge of primary value and promote scientific research and cooperation 
in national and international level. In this way a more creative international feature can be 
created.  

Keywords: Archives, archival information, research, news technologies, documentation. 

7.2 Introduction 

Archives and fonds are the most official written proof and natural reflection of activities of legal 
entities or natural persons. [1] They constitute the basic material for research of personal and 
collective past and they are also considered raw material for the present and future user. 
Proper observation and preservation of archives protect the past activity of a corporate body, 
an institution, an association, the public sector as well as the historic past of people and 
families. Archives connect the past with the present and the future. Their role is fulfilled by 
processing documented findings, increasing the interest and leading to a cohesive and reliable 
knowledge. By cultivating such knowledge in conjunction with critical thinking and reviewing, 
the researcher is being able to support excellent education in any scientific field and level of 
studies.  

7.3 The role of Archives 

Archives (in other words fonds) due to their authentic character, their primary material and 
diversity, are related with: a) the administration and b) the scientific research. As a result they 
perform a double role: a) administrative and b) researching. 
 

1. The administrative role of fonds: There are active fonds called Records with official 
value and functional usefulness. [2] They are produced from initial creators and are 
basically deployed for the needs of current administration or individual activity, 
especially in an administrative, economic, legal and functional aspect. These fonds 
as stored information facilitate the decision-making process on relevant to fonds 
subjects. The frequency of their use depends on the needs of each institution. It is 
generally accepted that the proper and adequate operation of public services 
depend on the proper functionality of their archives. The reason is the fact that 
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knowing and understanding past policies and former decisions, institutions can deal 
with their future subjects with greater coordination, security and success rate. 

2. The research role of archives: There are the historical fonds with probative value, 
which justify their permanent preservation, as scheduling information. In this case 
the archives give answers to scientific questions of researchers and other people. 
Researches concerned with the past commonly base their research on relevant 
archival sources. When the official use of this kind of resources expires, they have 
outlived the current usefulness and their functional value disappears. Then the 
fonds are considered inactive and after selection and appraisal they become 
historical archives. The main public archival service is National Archives in many 
countries of the world. [3]. In Greece this service is called General State Archives, 
which were created in 1914 by Eleftherios Venizelosô government.  

 
The historical fonds have probative value as documents of proof, that is to say they can offer 
a scientific reasoning of events and attitudes of the past. The study and treatment of archives 
lead the researcher to reliable scientific conclusions. Their special value justifies the operation 
of keeping them perpetually for research purposes and this is an innovation we inherited from 
the 19th century. 

7.4 The Archives Science 

Archives, due to their primary material, mainly constitute: a) the most reliable research sources 
for the scientific knowledge in all sectors of Science and Art and b) a vital element of social, 
economic, political, and cultural heritage. 
The management of archival information is a complex and valuable process, as it constitutes 
genuine proof for the people, events, situations, conditions and structures that led to the initial 
creation of an archive. [4] It is obvious that the archives sometimes were given birth and 
functioned as active fonds.  
The archivists practice intellectual and physical work for the successful processing and 
promotion of archival material. It is necessary to be familiarized with special meanings and 
archival terms. [5] Archivists use the term ñprocessingò to refer to all the intermediate steps 
that are taken to prepare archival materials for access and reference use. Arrangement and 
description are the two main steps of this procession. They are closely linked together as each 
one depends on the other. Arrangement refers to the physical and intellectual order of archives: 
which papers are grouped together and what is the order in which papers, folders, boxes and 
bound volumes are placed. Description refers to creating finding aids in use for researchers in 
locating materials in such a suitable way that their questions can be answered. Processing 
also includes some preservation and appraisal. [6] 

7.5 The valuable Aid of Technology 

Apart from this the archivists must use the widest possibilities of new technology for the 
processing, long-term preservation and dissemination of archival information through digital 
systems in national and international level. In consequence, it is appropriate to facilitate 
exchange of information between archival services based on international standards, which 
have been accepted by the science of archives nowadays. International Standards in 
combination with modern encoded information systems have been developed for the 
processing of knowledge in several sectors of science. The application of the main 
International Standards includes: a) ISAD(G): General International Standard Archival 
Description, b) ISAAR (CPF): International Standard Archival Authority Record For Corporate 
Bodies, Persons and Families, c) ISDIAH: International Standard for Describing Institutions 
with Archival Holdings d) DiPPeL: International Standard For Describing Functions. 
 The main challenge is: the simultaneous and coordinated service of public administration, 
individual activity and scientific research. The material of archives constitute a primary 
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probative material and therefore is considered as societal property and should be accessible 
by the administration and the research community. [7] 

7.6 The respect to legislation referring to Archives 

In any case the diffusion of archival information is not uncontrolled. On the contrary it is 
protected by special legislation. Access to files by researchers is controlled by several legal 
restrictions, mainly about data protection, sensitive information, access dates and all of them 
are based on respect for human and individual rights. The protection of the citizen's legal right 
for his private life and personality is clearly overridden against any right of free access to the 
archives, especially when having to do with confidential information and personal data. 
Moreover information law includes fundamental principles such as the principle of respect for 
privacy, the principle of respect for personal autonomy, the protection of intellectual property. 
[8]. For some special legal reasons some Archives are protected by special access control 
systems.  

7.7 The very closed relationship between Archives and 
knowledge  

Concretely with the utilization and evaluation of archival information, made dependent from 
previous information [9] and applying the suitable scientific criteria the following issues are 
ensured: a) the knowledge aiming at the comprehension of objective reality and b) the 
knowledge management for making future decisions in order to promote progress and 
development. In this manner, knowledge is built and scientific research is progressed. 
The knowledge, in order to be useful and effective, must be composed of original information. 
The archival information is original and authentic, because it derives directly from the source 
and thus provides with safety for the researcher or the user.  
Consequently the knowledge, supplied from the archival information, makes a circle of 
production, concentration, scheduling, disposal to the user and the final recipient, as does 
every other product of human intellectual creation and so it becomes useful and valued.  
Archival as documented information must be widely published and available to the society. It 
should be supported by the international scientific community because of its public faith. The 
International Council of Archives defines the historical archives as the part of information that 
is estimated to have perpetual value beyond the reason, for which it was created. [10] 

7.8 Conclusions 

¶ The concentration of archives is not due to the chance or arbitrary action of a person, 
but stems from the daily activities of public administration services, institutions, 
industrial or commercial enterprises, families or individuals. By the processing of 
archival information, which precedes a circle of localization, intellectual control, 
description, arrangement, accumulation, both through the traditional and the digital 
way, the supply of knowledge is achieved and in particular the specialized knowledge. 
In this way scientific research is developed.  

¶ The archival material today, as documented proof for corporate bodies, people, 
conditions and structures that led to its birth, is considered as primary property of the 
society and therefore the special rights of citizens who are interested in the archives 
must be protected.   

¶ However for the further progress and wider efficacy of an advanced society, the access 
to the archives has to be promoted with the assistance of technology, both in individual 
and collective activities and also in scientific research. With the use of new 
technologies, knowledge is spread worldwide and the diffusion of knowledge is 
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achieved with unique experiences and results. As society is evolving and modernizing 
rapidly, the world changes, access to knowledge is being facilitated rapidly as well. 

¶ Archives, as creative memory organizations, are disposed of the primary sources seen 
with a critical scientific approach. The archival experience and conscience are essential 
to increase the interest of higher education in combination with the study of books, 
which should follow. However, books without fonds constitute insufficient, incomplete 
and sometimes precarious knowledge. The collaboration between every kind of 
educational centers with regional departments of the General State Archives is 
necessary. [11] 

¶ The appropriate institutional and legal framework for the protection of archival 
information and scientific research leads to acquisition of a wide and elaborate 
knowledge and its systematic, and not symptomatic, development.  

¶ This is the big question and on the same time the pursuing aim: the acquisition of 
skilled, specialized, documented, original knowledge as an evolution of the recorded 
information in the human history. The constant aim is always the same: a) on one hand, 
the settlement or resolution of problems and errors of the past and b) on the other hand 
the most successful and effective activity in the future for the sake of understanding the 
unknown reality until today. The archivesô role is fulfilled especially in exporting 
documented findings leading to continuity, consistency, promotion and expansion of 
knowledge.  

¶ As a direct result of archives comes the creation of spiritual benefit, substantial practice 
and a whole progress for a society with a high level of prosperity and growth, based on 
reliable knowledge of the past. 

¶ The dissemination of evidence-based information leads and should lead to greater 
cooperation and creation of a significant and wide network of European and 
international collaborations, having in mind the renewal of scientific knowledge and the 
relevant developments on a more creative world future. 

¶ Finally the archives do not provide an absolute and static knowledge, which stops 
somewhere, but provide a documented and verified knowledge with primary value, 
which is evolving continually as a constant prospect. This knowledge expands and 
strengthens the global co-operation between science, research and society. 
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8.1 Abstract 

This paper attempts to investigate the effect of the historical knowledge on the creative process 
of building cognitive skills and critical thinking and consciousness, through the role played by 
the school historical education. As knowledge constitutes the economic, political and cultural 
asset of our society, this article seeks to highlight the importance of learning history in 
defending social skills, by analyzing modern educational politics, focusing in history teaching. 
Specifically, the purpose of this announcement is to present the innovative educational method 
of historical empathy and rational understanding, in line with the basic methodological aspects 

of didactic science and the requirements of modern society, in which the student evolves. 

Keywords: rational understanding, critical thinking/consciousness, historical empathy  

8.2 Introduction 

The development of intellectual skills is at the heart of the pedagogical interest of the history 
educatorôs research of the 21st century. History education carries an intense ideological, 
political and social burden, in addition to its gnostic substance. The new history lesson 
framework contains learning models and strategies that are interwoven with the values 
acquired through experience. We will be dealing with new contributions to history teaching, 
according to British Curriculum for History and the assessmentôs purpose in the historical 
teaching and learning, after we have a theoretical approach to the educational goals that 
govern the history education. The current scientific issues unfold around the emancipation of 
the teaching process from traditional practices. The new rationale for school history bring to 
the fore a declarative knowledge, with an emphasis on constructing history as an important 
part in historical knowledge and understanding.  

8.3 Basic teaching objectives of history education 

The general purpose of teaching history is to gain the awareness that the modern world is in 
unbroken continuity with the past. Historical knowledge has a specific purpose and orientation, 
incorporating the information that occurs in the student's pre-existing knowledge. The main 
concern of the educator is the enlargement, enrichment and processing of the pupils' mini-
theories, so that, in full awareness of historical understanding, they become producers of 
historical knowledge. To achieve this expectation, the history teacher is required to perform 
his educational work through active participation in the learning process. In a context of guided 
cognitive discovery, the pupil and the teacher participate in a process of communicative 
exchange and reflection on the concept of change and continuity, aiming at the cultivation of 
a wide range of cognitive skills and historical culture. 

History teaching is organized on the basis of the transition from the present to the past, fact 
which is reflected in the three individual objectives of British history education.  
A) Knowledge and understanding of History: Knowledge includes awareness of change, of the 
continuity of time, the causes and consequences of different situations and events. Learning 
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the ways of instruction and the conceptual code is one of the demands of the educational 
process. Getting historical knowledge cannot be done without linguistic mediation. Particular 
emphasis is placed on organizational historical concepts. Linguistic competence is an integral 
part of historical skills. Structural historical concepts contribute significantly to the historical 
understanding and formulation of new interpretative reports of the past, as they have 
comprehensive interpretations of events. Students create knowledge through word search. A 
key element in the production of knowledge and the development of historical thinking is the 
original speech of educators and students, in the form of historical questions, assumptions and 
conclusions. B) Historical interpretations: In the modern epistemological environment, 
knowledge is understood as a metacognitive and social skill of historical interpretation and 
comprehension. The new approach to the history lesson include the development of a wider 
research framework of epistemological analysis, which requires a clear definition of the 
teaching objectives. The multiplicity of objectives and their expression with action verbs, aims 
at transforming the cognitive process into a field of research and dialogue, in order to search 
for the scientifically most valid historical interpretation. The acquisition of intellectual skills 
contributes to the understanding of the complex world reality and the complexity of the past, 
present and future. The awareness and evaluation of different historical interpretations are 
fundamental stages in the acquisition of historical knowledge. C) Historical evidence: The 
structure of historical knowledge follows a historical interpretation of the remnants of the past. 
The student is asked to place the primary and secondary historical sources in a wider historical 
environment in order to evaluate them. The basic prerequisite is the development of historical 
skills of exploiting the evidence. A productive use of historical sources by the students, implies 
their critical assessment and consequently that they are being able to control the credibility 
and validity of the sources, to distinguish the viewpoint and the intentions of their creator, to 
draw information by asking questions and seeking answers, in order to be led to the final 
conclusions. 

8.4 New perspectives and contributions to History 
education 

Knowledge of history does not involve the reproduction of information but is produced by the 
student himself, who learns by developing new ways of using cognitive and conceptual tools. 
Learning is accomplished by highlighting the historicity of the experienced person and the 
familiarity with the methodological and conceptual tools of history science. Critical assessment 
of new information in conjunction with the pre-existing one, leads the students to conduct their 
own conclusions based on their own experience. In the teaching of the history lesson, the 
formation of historical skills and the development of activities are set as a dominant principle. 
An important stage in learning History is the formulation of hierarchical questions and answers 
when addressing methodological problems. Through the formulation of scientific questions and 
the semi-direct dialogue, students can develop critical thinking and be led to the discovery of 
knowledge, focusing on the student's motivation and interest. Educational-free development 
questions stimulate students' thinking and cultivate judgment and reflection, circumstances 
that will gradually lead to historical findings. The technique of encouragement significantly 
contributes to the development of motivation for students to further engage.  

The cognitive educational tools assist the teacher's work in conducting an active-experiential 
learning which, through the collective dialogue, seeks to direct the student into constructing 
historical knowledge. Learning is built around the real needs of students, using the creative 
and directional method. The new approach to didactic science emphasizes the educator's 
scientific training, to whom it offers flexibility in choosing the content to be learned. The 
educator can and must be the driving force of an evolutionary course in the educational 
process. He can bring about the intended replacement of traditional pedagogical practices with 
modern ones, responsive to the multidimensional attribute that he takes in the classroom, 
being at the same time a pedagogue and at the same time a critical thinker, researcher and 
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producer of his educational material. The school book is no longer an exclusive means of 
completing the educational project. The use of a variety of audiovisual teaching tools is 
absolutely necessary.  

The educator must create the appropriate learning motivation to stimulate pupils' interest by 
making a meaningful, vivid and clear description of a situation that is intended to be 
experienced. The performance of foreign mentalities is achieved through the use of historical 
empathy or rational understanding. According to P. Lee and D. Shemilt, empathy constitutes 
an important special feature of historical thinking, through which comprehends otherness as a 
form of historical explanation. This important dimension of historical understanding include the 
cognitive and affective processes, aiming to history interpretations. The disciplined and 
systematic activation of imagination and the visualization is perceived as a mental process of 
capturing the thoughts, emotions, values and expectations of the actual historical subjects.  

Innovation Programs, with the Leeds University's ñSchools' Council Projectò (SCHP) and the 
CHATA (Concepts of History and Teaching Approaches) being the most important, are based 
on the distinction of the overall learning process in four ñkey stagesò and on evaluation 
frameworks and aim to ensure the flexibility of the teacher, in relation to the planning of the 
lesson and the improvement of the teaching practice. In the modern pedagogical concept in 
history teaching, which is comprised of Peter Lee, Dennis Shemilt, Martin Booth, Alaric 
Dickinson and Rosalyn Ashby and was formed in 1962 by the London University Pedagogical 
Institute ñHistory in Educationò, emphasis is placed on the process of acquiring knowledge, not 
just the content of learning, although, remembering situations and facts is very essential. The 
adoption of this technique helps to avoid unnecessary memorizations and at the same time 
enriches students with new experiences. These will serve as a prerequisite for acquiring the 
basic skills to which the cognitive, emotional, psychomotor and participatory goals correspond 
to the preparation and planning of teaching. Educational planning and the development of 
teaching scenarios is an equally important organizational stage. However, it is desirable to 
adapt the processes in the organization of teaching, according to the needs of the students in 
a multicultural class. The teaching method is based on the principle of self-action and the 
process of active participatory learning for the discovery of knowledge through the constant 
renewal of the educational tools. In the contemporary context of teaching history, alternative 
forms of learning, such as dramatization, map building, interactive dialogues ï debates and 
substantial museum visits, are of primary importance. Furthermore, the use of information and 
communication technologies (ICTs: games, maps, etc.), the systematic use of surveillance 
material and the development of experiential activities, are undisturbed parts of a rational 
history understanding. 

8.5 An assessment-oriented historical teaching and 
learning  

An integral part of the learning process is the evaluation. Quality control of the educational 
project is evaluated through assessment. Evaluation is a continuous and systematic process 
that studies and takes into account information on the whole range of education. It's not just 
about examining or marking the student's performance. One of its functions is to determine the 
degree of achievement of the objectives set at an earlier stage in the organization of teaching. 
Continuous assessment is not only about the knowledge that students will gain, but also about 
the attitudes and the intellectual skills they will acquire. The questions are divided into 
examining and pedagogical and constitute a very dynamic means of the educator. There is no 
attempted policy but an invitation to a co-operation, as they assist the educator in his 
pedagogical work and facilitate the start and invigoration of the discussion. Through the initial 
- prognostic assessment the exploration of pupils' knowledge and experiences on a particular 
historical issue is achieved. Then the quantity and quality of the knowledge acquired by the 
pupils is determined, which is necessary for the feedback of knowledge. By formulating 
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pedagogical and free-flowing questions, students' thoughts are centered and judgment and 
reflection are being cultivated. 

The main role and the purpose of assessment is to lead the educator and the student into more 
productive paths. The comprehension control process is conducted during the teaching 
process and is useful when does not constitute an independent part. Qualitative assessment 
focuses on the relationship between teacher and student while linking learning to teaching, 
highlighting performance scores and preference for student enrollment. The nature of the 
assessment is to motivate the history teacher to work in a continuous planning of action, 
reflection, feedback and redesign. 

8.6 Building critical thinking skills through conceptual   
history 

History education involves the transmission of those necessary mental functions that lead to 
the acquiring of general skills, which will provide the student with vital life skills. J. Peyrot, 
through the testimony of a sixteen-year-old schoolgirl, best compliments the nature of history 
education: ñPast knowledge has made people feel more proud, allowing them to approach 
other peoples. The ideas of celebrities who have stamped history make us, today's people, 
wealthier. We live in a country where knowledge of history has always played a very important 
role. I think that if I did not know history at all, there would be a gap around me. Without 
knowledge of history I would feel inferior. The story of my family is part of my country's history. 
Knowledge of history allows me to understand myself and to shape my own idealsò. The social 
role played by history is summed up in the process of creating personal and collective identity. 
Through the study of different cultures and the balancing of national, European and world 
history in the Curriculum, the aim is to develop a spirit of mutual respect and solidarity, 
characteristics that shape active and responsible citizens. 

KEY FACTORS OF HISTORICAL THINKING
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 Figure 1: Historical thinking Factors  

 
History teaching is a chronological and thematic process. Therefore, the greatest importance 
is the development of competences that integrate knowledge into the historical space-time. 
The basic characteristics of historical thinking are as follows: historical meaningfulness and 
significance, proper use of historical sources (the source is given for investigation, not for study 
and hence the teacher must be able to know many ways of using them), the continuity and 
change in time (what remains and what changes over the years, cause and effect (the reasons 
are not predefined or recorded to the student as given information, but are an object to be 
searched), adopting a certain historical perspective (the historian who teaches history is called 
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and must express moral judgments without prejudging his narratives, understanding the 
historical dimensions of history. 
In a child-centered teaching, in which the cooperative method is dominant, the educator 
creates the appropriate learning motivation for the student, making him able to challenge, so 
as to develop critical thinking and historical consciousness. According to contemporary history 
teaching framework, the dominant request is the developing of the following critical thinking 
skills: analyzing and synthesizing ability, availability of information, evaluation criterion, 
documentation and argumentative ability and rational understanding of the values and motives 
that shaped the action (causality view by linking historical events to each other). History 
education bears the burden of defending the critical spirit and the development of skills for 
students, and it must fulfill this purpose. 

TEACHING THE SKILLS
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Figure 2: Critical thinking skills  

8.7 Conclusions 

In the light of the above, school historical knowledge is efficient when it sets a clear goal from 
the outset, the fulfillment of which puts the student in a continuous process of guided cognitive 
discovery, with an emphasis on acquiring skills. Children need guidance in order to discover 
and build their knowledge. We aim to develop exploratory skills for students and provide them 
with all the necessary resources to help them understand the world, judge actions and 
behaviors, formulate their own definitions and acquire their own experiences. It should be 
pointed that by mediating the educator and adopting the appropriate teaching methodology, 
essential historical knowledge is produced that promotes social skills. 

8.8 References 

[1] ȾɩůŰŬɠ ȷɔɔŮɚɎəɞɠ, ũɘɩɟɔɞɠ Ⱦɧəəɘɜɞɠ, ȼ ŭɘŬɗŮɛŬŰɘəɧŰɖŰŬ ůŰɞ ůɨɔɢɟɞɜɞ ůɢɞɚŮɑɞ əŬɘ ɖ ŭɘŭŬůəŬɚɑŬ 
Űɖɠ ȽůŰɞɟɑŬɠ ɛŮ Űɖ ɢɟɐůɖ Űɤɜ ˊɖɔɩɜ, ɀŮŰŬɑɢɛɘɞ, 2004  
 
[2] Rosalyn Ashby, Peter Lee, Denis Shemilt, ñPutting Principles into Practice: Teaching and Planningò, 
How Students Learn: History in the Classroom, 2005 
 
[3] Keith Barton, Linda Levstik, ñȹɘŭɎůəɞɜŰŬɠ ȽůŰɞɟɑŬ ɔɘŬ Űɞ ůɡɚɚɞɔɘəɧ ŬɔŬɗɧò (ɛŰűɟ. ȷ. 
ŪŮɞŭɤɟŬəɎəɞɡ, ɀŮŰŬɑɢɛɘɞ, 2008 
 



 
 

86 

[4] Peter Burke,òȷɡŰɞɣɑŬ, Ƀɘ ɢɟɐůŮɘɠ Űɤɜ Ůɘəɧɜɤɜ ɤɠ ɘůŰɞɟɘəɩɜ ɛŬɟŰɡɟɘɩɜò (ɛŰűɟ. ȷ. ȷɜŭɟɏɞɡ), 
ɀŮŰŬɑɢɛɘɞ, 2003 
 
[5] Hilary Cooper, ñHistory 5-11: A Guide for Teachersò, Routledge, 2012 
 
[6] Keith Crawford, ñResearching the Ideological and Political Role of the History Textbook - Issues 
and Methodsò, International Journal of Historical Learning, Teaching and Research 1 (1), 2000 
 
[7] Ian Davies, ñDebates in History Teachingò, Routledge, 2011 
 
[8] Alaric Dickinson, Peter Gordon, Peter Lee, òRaising standards in history educationò, International 
Review of History Education 3, Woburn Press, 2001 
 
[9] ɄŬɜŬɔɘɩŰɖɠ ũŬŰůɤŰɐɠ, ñɁɏŮɠ ŮˊɘůŰɖɛɞɚɞɔɘəɏɠ əŬɘ ɘůŰɞɟɘɞɔɟŬűɘəɏɠ ɗŮɤɟɐůŮɘɠ ůŰɞ ɢɩɟɞ Űɖɠ 
ȽůŰɞɟɑŬɠ əŬɘ ɖ ŮűŬɟɛɞɔɐ Űɞɡɠ ůŰɖ ŭɘŭŬəŰɘəɐ ˊɟɎɝɖ ůŰɖɜ ˊɟɤŰɞɓɎɗɛɘŬ əŬɘ ŭŮɡŰŮɟɞɓɎɗɛɘŬ 
ŮəˊŬɑŭŮɡůɖò, ȽůŰɞɟɑŬ Űɤɜ ɘůŰɞɟɘəɩɜ əŬɘ ůɢɞɚɘəɐ ȽůŰɞɟɑŬ: ɛɑŬ ˊɟɞůˊɎɗŮɘŬ ůɨɔəɚɘůɖɠ, ɄŬɘŭŬɔɤɔɘəɎ 
ɅŮɨɛŬŰŬ ůŰɞ ȷɘɔŬɑɞ 1, 2005 
 
[10] Chris Husbands, ñɇɑ ůɖɛŬɑɜŮɘ ŭɘŭŬůəŬɚɑŬ Űɖɠ ȽůŰɞɟɑŬɠ: ɔɚɩůůŬ, ɘŭɏŮɠ əŬɘ ɜɞɐɛŬŰŬò (ɛŰűɟ. ȷ. 
ȿɡəɞɨɟɔɞɠ), ɀŮŰŬɑɢɛɘɞ, 2004 
 
[11]ŪŮɞŭɩɟŬ ȾɎɓɓɞɡɟŬ, ñȹɘŭŬəŰɘəɐ Űɖɠ ȽůŰɞɟɑŬɠ. ȺˊɘůŰɐɛɖ, ȹɘŭŬůəŬɚɑŬ, ɀɎɗɖůɖò, ɀŮŰŬɑɢɛɘɞ, 2011 
 
[12] ũɘɩɟɔɞɠ Ⱦɧəəɘɜɞɠ, ñȹɘŭŬəŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ůŰɞ ɛɎɗɖɛŬ Űɖɠ ȽůŰɞɟɑŬɠ: ɔɘŬ ɛɑŬ ɜɏŬ ŭɘŭŬəŰɘəɐ 
ɛŮɗɞŭɞɚɞɔɑŬ ůŰɖɜ ɡˊɖɟŮůɑŬ Űɖɠ əɟɘŰɘəɐɠ ɘůŰɞɟɘəɐɠ ůəɏɣɖɠò, ɀŮŰŬɑɢɛɘɞ, 2000 
 
[13] Reter J. Lee, 'Walking backwards into tomorrow' Historical consciousness and understanding 
history, International Journal of Historical Learning, Teaching and Research, 4 (1), 2004 
 
[14] Ivo Mattozzi, ñȺəˊŬɘŭŮɨɞɜŰŬɠ ŬɜŬɔɜɩůŰŮɠ ɘůŰɞɟɑŬɠò (Ůˊɘɛ.Ū. ȾɎɓɓɞɡɟŬ), ɀŮŰŬɑɢɛɘɞ, 2005  
 
[15] Henri Moniot, ñȼ ȹɘŭŬəŰɘəɐ Űɖɠ ȽůŰɞɟɑŬɠò (ɛŰűɟ. Ⱥ. ȾɎɜɜŮɟ), ɀŮŰŬɑɢɛɘɞ, 2000 
 
[16] Ⱥɘɟɐɜɖ ɁɎəəɞɡ, ñɇŬ ˊŬɘŭɘɎ əŬɘ ɖ ɘůŰɞɟɑŬ: ɘůŰɞɟɘəɐ ůəɏɣɖ, ɔɜɩůɖ əŬɘ ŮɟɛɖɜŮɑŬò, ɀŮŰŬɑɢɛɘɞ, 2000 
 
[17] Irene Nakou, Isabel Barca,òContemporary Public Debates Over History Educationò, International 
Review of History Education, Information Age Publishing, 2010 
 
[18] Jacques Peyrot, ñȼ ŭɘŭŬůəŬɚɑŬ Űɖɠ ȽůŰɞɟɑŬɠ ůŰɖɜ Ⱥɡɟɩˊɖò (ɛŰűɟ. ȷ. ȾŬɕɎəɞɠ), ɀŮŰŬɑɢɛɘɞ, 2000 
 
[19] Arthur J. Phillips, ñIssues in history teachingò, Routledge, 2000 
 
[20] Robert Phillips, ñHistory teaching, nationhood and the state: a study in educational politicsò, 
Cassell, 1998 
 
[21] Falk Pingel, ñThe European home: representations of 20th century Europe in history textbooksò, 
Council of Europe Publishing, 2000 
 
[22] Robert Stradling, ñTeaching 20th-century European Historyò, Council of Europe Publishing, 2001 

  



 
 

87 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TECHNOLOGY 
 
  



 
 

88 

 
  



 
 

89 

Q-Success, Austria  

9.1 Abstract 

Artificial intelligence has made significant progress in recent years in the form of advanced 
machine learning thait is able to produce knowledge that not only exceeds human knowledge 
in certain areas but is also based on complex computations that humans are no longer able to 
understand. While considerably increasing the knowledge accessible to us, this new situation 
also has severe implications and creates new risks: should we trust systems that nobody 
understands? What kind of decisions can we delegate to machines when we cannot 
comprehend why the decisions were made? The paper discusses options to respond to these 
challenges, as well as likely further developments in this area. 

Keywords: artificial intelligence, machine learning 

9.2 Introduction 

Machine knowledge is the knowledge acquired by machines by means of machine learning. 
According to a common definition, machine learning is a range of AI methods to automatically 
learn from data without being explicitly programmed. 
If we compare todayôs machine knowledge and human knowledge, then the amount of human 
knowledge exceeds machine knowledge by many orders of magnitude. Nevertheless, recent 
developments in AI have brought us specific, comparatively tiny areas of machine knowledge 
that is not included in human knowledge. Humans have long ago started to develop tools that 
are more capable in some specific aspects than their own body. Now we have created tools 
that are, in some specific aspects, more knowledgeable than our brains. 

9.3 Stages of AI evolution 

In order to see why we are entering a new era now, we need to have a look at how AI evolved 
in the last 60 years or so and compare earlier stages of AI to this new quality of the last years. 
For AI to work we need two components: we need knowledge and we need the ability to apply 
knowledge. Knowledge, as represented for example in an encyclopedia, is a passive 
component, and is not sufficient to build an AI system. We need an active component in 
addition that uses the knowledge to achieve something useful. Wikipedia by itself is not AI, but 
a system that uses Wikipedia to answer questions is. 
The evolution of AI can be shown by examining the evolution of these two components. 

9.3.1 Stage 1 AI - basic AI 

AI naturally started with low levels of knowledge and simple methods to apply it. An example 
of such early-stage AI systems are expert systems, the AI hype of the 1980s. Expert systems 
represent knowledge in sets of if-then rules. A so-called inference engine then matches the 
input data with the conditions in the if-part and, in case of a match, executes the then-part of 
the rules. The output of all the then-parts of an inference cycle represents the answer of the 
system to its inputs. 
All the rules of an expert system are written by human experts, therefore the knowledge 
represented in these systems never exceeds human knowledge. However, an extremely small 
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part of human knowledge is accessible to these systems. It is very easy for expert systems to 
ñexplainò how they come to results, just by listing the rules that were used to come to a result. 
ñA computer can never be smarter than the people who programmed itò - this was true for 
Stage 1 AI, but not for later stages. 

9.3.2 Stage 2 AI - exploitation of processing power 

Stage 2 AI still uses a relatively low level of knowledge but increases the ability to use the 
knowledge by using algorithms that can better exploit the processing power of a computer. 
A typical case of Stage 2 AI is a classical chess program. Chess programs can evaluate 
millions of chess positions per second and use algorithms such as minimax and alpha-beta 
pruning to search the game tree and to find a good move. Chess programs get better the more 
processing power is used, and since 1997 they play better than the best humans. It is important 
to note that the chess knowledge of these programs does not exceed the human chess 
knowledge, but the ability to apply that knowledge millions of times per second enable them to 
beat human players [1]. 
Stage 2 AI can exceed human intelligence in their area of expertise. It is also possible to 
acquire explanations for the results. In the example of the chess program, we can compare 
the evaluation of the relevant chess positions and see why one is evaluated better than all the 
others. 

9.3.3 Stage 3 AI - automatic creation of new knowledge 

Stage 3 AI increases the level of the available knowledge, typically by using machine learning. 
Machine learning is not new, but a remarkable breakthrough has been made in the last years 
by developing methods to successfully implement deep learning. 
Deep learning uses the concept of Artificial Neural Networks. Neural networks mimic the way 
neurons work in the human brain. They are good at pattern recognition, be it visual patterns or 
patterns in more abstract data sets. They have been used for decades, but their use was limited 
to relatively simple applications such as character recognition. 
Deep learning uses large neural networks: hundreds of layers with hundreds of thousands of 
neurons and millions of connections between the neurons. Much processing power is needed 
to train such networks, but just as important are specialized algorithms that were only 
developed in the last decade, and first introduced by Alex Krizhevsky et al in 2012 [2]. 
Deep learning networks are still tiny compared to the estimated 90 billion neurons in a human 
brain, and also even the small part of the inner workings of a human brain that we understand 
is far more complex that the simple calculations used in a neural network. Nevertheless, deep 
learning can lead to results that are comparable to, and in some cases exceed, human 
capabilities in specific problem areas. 
Although the mathematical foundation of neural networks is relatively simple, the sheer amount 
of data and calculations in a deep learning network makes it impossible for humans to 
understand exactly why they come to conclusions from any given input. It is easy to see how 
each individual neuron works, but impossible to grasp the ñbig pictureò in such a large network. 
There is also no way for deep learning networks to explain to a human how it works, because 
the only explanation would be the data flow through its network. 
While Stage 2 AI can be better than humans due to sheer processing power, Stage 3 AI 
systems are the first man-made systems that have knowledge beyond our human 
comprehension. We can expect that development to continue to a point where machine 
knowledge not only covers a large part of human knowledge, but also exceeds the amount of 
human knowledge, see figure 1. 
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Figure 1: human knowledge vs machine knowledge 

 
New applications of deep learning networks are published daily. Some examples are 

¶ Image recognition, object identification (identifying for example a cat or a dog in a picture), 
face recognition, mood recognition in faces. 

¶ Speech recognition, including speaker recognition, language translation. 

¶ Stock market trading, where stocks picked by AI often perform better than stocks picked 
by human traders. 

¶ Game playing systems are among the most published applications. AlfaGo won against 
the best human Go player in 2016 using deep learning to evaluate Go positions [3]. A 
similar program, AlfaZero won against the best chess program in 2017 after training its 
deep learning network for four hours only by playing against itself and without feeding in 
any human chess knowledge [4]. This is an example of a Stage 3 AI outperforming the 
best Stage 2 AI due to its superior knowledge. 

¶ Perhaps the most impressive examples are in the medical diagnostic field. AI systems can 
detect Alzheimerôs earlier than doctors, which is very helpful to start treatment at a very 
early state [5]. AI systems can identify skin cancer from pictures as good or better than the 
best dermatologists [6]. Another impressive example is a system called Deep Patient. The 
Mount Sinai Hospital in New York trained its deep network using medical records from 
about 700,000 individuals, and it was better at predicting disease from a patientôs data than 
doctors. It surprised its makers by also predicting psychiatric disorders, which was not in 
the original scope of the project, and which doctors do not understand how it can be derived 
from the available data [7]. 

9.3.4 Stage 4 AI - automatic creation of new abilities to use 
knowledge 

Stage 3 AI is state-of-the-art today. The further stages described here are assumptions on how 
AI will evolve in the future. 
If we look at the example of the chess-playing AlfaZero, saying that it achieved its performance 
by applying deep learning is only part of the story. AlfaZero used deep learning essentially to 
evaluate positions, but the rest of the code implementing the Monte Carlo Tree Search 
algorithm was hand-coded and hand-optimized code. The deep learning network was a central 
part, but by itself it could not win a single chess game. Similarly to how machine learning 
already finds patterns in data without being explicitly programmed, we can expect future AI to 
find algorithms without being explicitly programmed. This is what Stage 4 AI will provide, thus 
primarily improving the ability to use knowledge. 
Genetic Programming (GP) is one of the techniques available today that are able to 
automatically generate algorithms. GP is not a new technique but, just as Artificial Neural 
Networks were used for decades before deep learning brought the impressive results we see 
today, it would take a similar breakthrough for GP or some similar techniques to advance AI to 
Stage 4. We will then have machine-generated algorithms that consist of thousands of steps, 
so that humans are no longer able to understand what they do. We will not be able to see the 
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ñbig pictureò due to the size of the code. We will then have the ability to apply knowledge in a 
way that is beyond our human comprehension. 

9.3.5 Stage 5 AI - use AI to create or improve AI 

The next logical step will be to use the Stage 3 knowledge and the Stage 4 algorithms not only 
to play chess or to predict Alzheimerôs, but to create and improve AI systems. We do not know 
what Stage 5 AI systems will look like, but because the procedures to create and to improve 
them will be automated to a certain extent, we can expect the speed of AI performance 
improvement to be significantly higher than it is today. 
Figure 2 summarizes the 5 stages of the AI evolution. 
 

 
Figure 2: the 5 AI stages shown along the two axes of the passive and active component. 

9.4 Dealing with incomprehensible systems 

Interacting with systems that we cannot understand leaves some discomfort in most of us. 
What are our options to deal with that situation? 

9.4.1 Creation of technical alternatives 

The problem resolves itself if it is possible to somehow enhance the existing systems to provide 
an explanation. There is a research branch Explainable AI trying to do just that, and any results 
towards that goal are very valuable. The problem is that in general that is not possible without 
making compromises. The incomprehensibility of deep learning networks has its roots in the 
amount of data and of calculations involved, but this is on the other hand exactly what makes 
them work so well. Any restrictions, such as cutting down or simplifying the connections of the 
network degrade its performance. In other words, asking for an explanation, or more precisely 
for an explanation so simple that humans can understand it, deteriorates the system's results. 

9.4.2 Ban the development of Stage 3 AI 

One extreme proposal would be to ban the development of AI of Stage 3 or higher. The problem 
with that proposal is that it is practically impossible to enforce. AI systems can be built without 
anyone noticing it. All it takes is a few talented engineers and some processing power. Plenty 
of the know-how and of the software tools required to build such systems are freely available. 

9.4.3 Ban the use of Stage 3 AI 

Monitoring the use of certain AI systems may be easier than monitoring its development, so 
we could at least ban its use if that makes sense. However, what would be a good reason for 
a ban? The fact that some people feel uncomfortable seems to be too weak, at least in a liberal 
society, and particularly when such systems provide benefits that are not achievable in any 
other way. 



 
 

93 

Dealing with items that nobody fully understands is not entirely new. For example, the exact 
mechanisms of how some of the drugs we use can cure diseases may not be fully understood, 
but by carefully measuring the effects and side effects, we are still confident enough to allow 
them to be used. We should apply a similar attitude towards AI systems. 

9.4.4 Unrestricted use of Stage 3 AI 

If we are cautious enough with AI systems that we do not understand, do we need any 
restrictions at all? 
That answer is probably yes. In some circumstances we require an explanation for decisions. 
For example, were a judge in a court case to rely on an AI that nobody understands to find his 
verdict, it would be unsatisfactory and could subsequently undermine a countryôs juridical 
system. The reasoning for the judgeôs decisions provides us with the means to find flaws in his 
judgement and thus a reference point to dismiss a verdict if appropriate. 
The European Union in its General Data Protection Regulation (GDPR) enforces a ñright to 
explanationò in some circumstances. The examples listed in that law are decisions on 
accepting or refusing a credit application and job applications. 

9.4.5 Define restrictions for the use of Stage 3 AI 

There is one fundamentally new aspect when comparing incomprehensible AI systems with 
other systems that we do not fully understand such as drugs: AI systems can control things, 
and with that ability new risks are introduced. A system that does not directly control anything, 
but only gives recommendations obviously introduces much lower risks than autonomous 
systems. Furthermore, the potential impact of a failure must be taken into account. 
A well-tested medical diagnostic AI that only presents results and leaves the final decision to 
doctors and patients has little potentially damaging impact. A self-driving car has the potential 
to kill people. Obviously, we need to take measures to limit that risk. On the other hand, cars 
driven by humans are probably an even bigger risk, therefore allowing well-tested self-driven 
cars on our road makes sense. 
Figure 3 shows some examples of systems with different AI capabilities and different levels of 
controls is a diagram indication the corresponding risk levels. 
 

 
Figure 3: AI capabilities vs control levels 

9.5 Conclusions 

Humanity faces a new challenge with AI systems beyond our comprehension. The case 
presented in this paper is that this in itself is not a problem. We need to find regulations that 
consider the level of risks when we pass control to AI systems and assess the use of Stage 3 
AI systems on a case by case basis. Future Stage 5 AI systems will bring new challenges not 
only due to the much wider range of potential applications, but also due to the speed of 
developments. It will furthermore intensify ethical and political questions that are beyond the 
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scope of this paper. Coping with that situation from a regulatory point of view will prove 
immensely challenging. 
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10.1 Abstract 

This paper attempts to show the mobile evolution from 1G to 5G, describe the key features of 
5G, outline the activities in Europe defined by EU 5G PPP Public-Private Partnership, look into 
the current 5G activities in Austria and the Austrian 5G Roadmap. From the various 
technologies used in 5G massive MIMO and beamforming will be pointed out. It will close with 
use cases for 5G networks. 

Keywords: 5G Technology, Speed GB/s, 5G Scenarios, MIMO, Beamforming 

10.2 Introduction 

If data transfer lasts not more than a blink of an eye. Mobile data radio is about to make a 
quantum leap: From 2020, 5G technology will be available as the basis for comprehensive 
digitization for business and society. Visions like autonomous driving or intelligently networked 
production should become reality by 2025, see figure 1. 
 

 
 

Figure 1: Various 5G scenarios 
Source: https://5g-ppp.eu/ 

 
 
Innsbruck, 09 th February 2018. Two radio cells in the network of T-Mobile Austria are already 
showing the future of communication. The plants in Innsbruck are the first in Austria and among 
the first in Europe, which already work to the greatest extent according to the new 5G standard. 
With this pre-version of the final 5G standard, the network in Innsbruck creates record 
transmission rates of two gigabits per second and a latency of only three milliseconds. Super 
short response time of the network and extremely high bandwidths are major advantages of 
5G, which was demonstrated in the Tyrolean capital for the first time. 

10 Mobile Evolution to 5G 
Felix EDELMANN 
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10.3 Mobile Technologies from 1G to 5G 

1G system: Frequency 800 MHz and 900 MHz, Bandwidth: 10 MHz (666 duplex channels 
with bandwidth of 30 kHz), Analogue switching, Modulation: Frequency Modulation (FM), Voice 
only, Access technique: Frequency Division Multiple Access (FDMA). 
 
2G system GSM: This standard could support up to 14.4 to 64kbps (maximum) data rate 
which is sufficient for SMS and email services. On December 3rd 1992, the engineer Neil 
Papworth sent the first short message from the Short Message Service with the text "Merry 
Christmas" from a PC to a mobile phone. Twenty years later - in 2012 - 59 billion SMS have 
already been sent. 
 
2.5G and 2.75G system: General Packet Radio Service (GPRS) was introduced and 
successfully deployed. GPRS was capable of data rate up to 171kbps, EDGE ï Enhanced 
Data GSM Evolution also developed to improve data rate for GSM networks. EDGE was 
capable to support up to 473.6kbps. 
 
3G system: UMTS ï Universal Mobile Terrestrial / Telecommunication Systems. Data rate of 
384kbps is supported. 3G mobile communication system and smart phones became popular. 
Specific APPs handles multimedia email, social media and healthcare. 
 
3.5G to 3.75 systems: HSDPA ï High Speed Downlink Packet access and HSUPA ï High 
Speed Uplink Packet Access came into play. 3.5G network can support up to 2mbps data rate. 
3.75 system is an improved version of 3G network with HSPA+ High Speed Packet Access 
plus. Later this system will evolve into more powerful 3.9G system known as LTE (Long Term 
Evolution). 
 
4G system: Simultaneous transmission of voice and data is possible with LTE system which 
significantly improve data rate. All services including voice services are transmitted over IP 
packets. Complex modulation schemes and carrier aggregation is used to multiply uplink / 
downlink capacity. 
 
5G system: 5G will be using advanced technologies to deliver ultra-fast internet and 
multimedia experience for customers. Current LTE advanced networks will transform into 
supercharged 5G networks in future. To achieve higher data rate, 5G technology will use 
millimeter waves and unlicensed spectrum for data transmission. Complex modulation 
technique has been developed to support massive data rate for Internet of Things IoT. [1] 
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Table 1: Comparison of 1G to 5G technology, speed and key features 
Source: https://www.rfpage.com/ 

10.4 The 5G Infrastructure Public-Private Partnership 

The 5G Infrastructure Public Private Partnership [1] (5G PPP) is a joint initiative between the 
European Commission and European ICT industry (ICT manufacturers, telecommunications 
operators, service providers, SMEs and researcher Institutions). The 5G-PPP is now in its 
second phase where 21 new projects were launched in Brussels in June 2017. The 5G PPP 
will deliver solutions, architectures, technologies and standards for the ubiquitous next 
generation communication infrastructures of the coming decade. The challenge for the 5G 
Public Private Partnership (5G PPP) is to secure Europeôs leadership in the areas where 
Europe is strong or where there is potential for creating new markets such as smart cities, e-
health, intelligent transport, education or entertainment & media, see figure 2. The 5G PPP 
initiative will reinforce the European industry to successfully compete on global markets and 
open innovation opportunities. [2] 
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Figure 2: The 5G Infrastructure Public Private Partnership (5G PPP) 
Source: https://5g-ppp.eu/ 

10.5 Mobile in Austria from 1974 to 2018 

B network: 1974 Austria started the B network, and the public land mobile radio went in 
operation. However, one still had to know in which call zone the interlocutor was. 1995 the B 
network was shut down after almost 21 years. 
 
C network: 1984 the B network approached its capacity limits with 1.770 subscribers. The 
cellular C network (450 MHz, NMT) went in operation. This was the first time under a country-
wide unified area code an uninterrupted transfer of calls in another geographical cell was 
possible. In June 1985 already 5.000 subscribers could be reached under the area code 0663. 
1997 the C network was discontinued. 
 
D network: 1990, the analogue D network (E-TACS, 900 MHz band) was put in operation. The 
higher frequencies made smaller mobile phones possible. With the same area code as the C 
network, but with a six-digit number, mobile telephony has now become affordable. 2002 the 
D network was discontinued. 
 
GSM, 2G: 1994 was the start of the first GSM 900 MHz in Austria. Early 1996, Mobilkom Austria 
had 120,000 subscribers. Originally expected a maximum of 200.000 users, in March 2000 
there were 2.400.000. 1995 max. mobil started in Austria.1998 Austria's 1800 MHz network 
was started by Connect Austria. 
 
3G: 2002 Mobilkom Austria (A1) launched the first European UMTS network - a new 
generation of mobile communications had begun in Europe. 2005 HSDPA was launched, 
allowing downlink data rates of up to 14.4Mb/s. 2006, T-Mobile finally became the first Austrian 
provider to put HSUPA into operation. 
 
4G: At the end of 2009, the 4th generation mobile radio standard was introduced. With LTE 
and later LTE-Advanced. The main goal of LTE was a unified architecture that enables 
transmission based on Internet Protocol IP. 
 
Austria gets a 5G test region. September 2018, companies in Carinthia are to test their 
applications for the next mobile generation. Self-driving cars, billions of networked devices, 
robots, video streaming. Current technologies are not sufficient for these requirements. The 
LTE successor 5G is expected to start in 2020. Austria is currently trying to set the course to 
play in the front. The Ministry of Infrastructure has given the go-ahead for a 5G test region in 
Carinthia. 
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10.6 IMT-2000 to IMT 2020 - 4G/5G 

The framework of standards for International Mobile Telecommunications (IMT), 
encompassing IMT-2000 and IMT-Advanced, spans the 3G and 4G industry perspectives and 
will continue to evolve as 5G with IMT-2020 See figure 3. [3] 
 

 
 

Figure 3: Enhancement of key capabilities from IMT-Advanced to IMT-2020 [4] 
Source: https://www.researchgate.net 

 

10.6.1 5G Roadmap for Austria 

The Austrian federal government underscored the urgent priority of digitization, expanding 
broadband networks and rolling out the 5G standard. The government also recently presented 
its ó5G Strategyô to the public. Austria should lead 5 G in Europe, 2020 5G in each capital city, 
use cases for E-Government, E-Health, autonomous driving, industry 4.0, 2025 5G full 
coverage, 20 times more efficient, far more intelligent then 4G. 

10.6.2 5G Activities in Austria 

T-Mobile Austria: Innsbruck, 09 th February 2018. With Europe's first 5G drone flight, T-
Mobile is demonstrating with Huawei that next-generation mobile is fast enough to control a 
drone in real-time and transmit a high-resolution camera image of the drone. 
 
A1 Telekom Austria: June 08 th 2018, mobile operator A1 shows "real" 5G in Vienna. A1 set 
up a complete 5G network in the technology centre in Vienna's Arsenal. Transmission speed 
of 1.4 Gbit/s were achieved and latencies down 4 ms were measured. A1 CEO Marcus 
Grausam gave a preview of the technology that will be launched in 2020. 
 
Hutchison Drei Austria: April 19 th 2018, together with the city of Vienna, Drei was launching 
a kind of precursor to 5G technology. CEO Jan Trionow sees the push as a bridge to 5G. 
During 2018 the rollout is planned throughout Vienna - and in Austria "where it is needed". 
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10.7 Technologies used in 5G networks 

SDN, Software-defined networking is set to be an integral part of the proposed 5G networks 
and is the only solution to manage 5G complex networks. 
 
NFV, Network functions virtualization is to decouple software from hardware. With NFV, 
service providers can deploy various network functions in days instead of months. 
 
cRAN, Cloud Radio Access Network. Current radio access networks (RANs) need to evolve 
to the growing number of connected devices and increasing data rates for the upcoming 5G 
era. 
 
Massive MIMO and beamforming allows to go beyond what has been done in the past. It takes 
all the antenna elements to work together. Beamforming is where the beam focuses the 
ñtransmitò and/or ñreceiveò in one specific area to avoid interference from outside sources and 
to increase gain and throughput. See figure 9. This focuses the beam both vertically and 
horizontally. It increases coverage and densification without moving an antenna or dropping in 
a small cell. [5] 
 

 
Figure 4: Massive MIMO 3D beam forming 

Source: http://telecoms.com/ 

10.8 Top use cases for 5G 

Fixed Wireless: One of the top 5G use cases will be fixed wireless access. Fixed wireless will 
provide Internet access to homes using wireless network technology rather than fixed lines. 
 
Enhanced Mobile Broadband: The 5G standard will take mobile computing performance to 
the next level with high-speed, always-on, always-connected Internet links with real-time 
responsiveness. This category includes virtual reality (VR) and augmented reality (AR) 
experiences. 
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Massive IoT: One of the most anticipated 5G use cases is the ability to seamlessly connect 
everything. Industrial IoT is one area where 5G will play a major role, from smart cities to asset 
tracking, to smart utilities, to agriculture. 
 
Ultra-Reliable Low-Latency Communications URLLC: This category includes new services 
that will transform industries with ultra-reliable/available low-latency links, such as remote 
control of critical infrastructure, and (popularly) self-driving vehicles. The level of reliability and 
latency will be vital to smart-grid control, industrial automation, robotics, drone control and 
coordination, and so on. [6] 
 
 

 
 

Figure 5: Top use cases for 5G 
Source: https://www.testandverification.com/ 

10.9 Use case smart city, Kolumbus, Norway 

https://www.zdnet.com/article/scandinavia-gets-its-first-autonomous-public-buses-but-theres-
a-big-catch/ 
 
To find this website easy just google ñKolumbus Norway 5Gò. Look at the Video: Norway's 5G 
pilot will have driverless buses, drones, and real-time medical diagnoses. 

10.10 Conclusion 

Wireless technology has been continuously evolving to meet increasing demands and higher 
requirements. Since the deployment of first generation mobile networks, the 
telecommunication industry is facing new challenges in terms of technology, efficient utilization 
of spectrum and most importantly security to end users. Future wireless technologies will 
provide ultra-fast, and highly secure mobile networks. 5G will revolutionize the mobile 
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experience with supercharged wireless network, which can support up to 20 GB/s download 
speed with latency down to 1 ms. 
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11.1 Abstract 

Knowledge owned by an organisation is located in various places and defines not only what 
the business knows but also what it can accomplish. For any organisation, people are its key 
asset. The status of their knowledge, much of it accumulated and some shared, as well as 
demands made on it are constantly changing. To keep pace with developments, enhanced 
sharing of knowledge is something that needs to be actively addressed, encouraged and 
supported in a complex organisation. Ideally, such an implementation allows the level of 
knowledge exchange attained to far exceed any due solely to the more routine interactions 
between people. Efficient tools and processes can allow a concern to better meet its needs by 
effectively capturing and sharing the knowledge that is essential to its success. This paper 
examines some of the inherent challenges in knowledge sharing within an organisation and 
some more practical solutions applied to overcome them. 

Keywords: Knowledge management, organisation, knowledge sharing, tool support 

11.2 Introduction 

Sharing of knowledge is vital within an organisation and needs to be not only encouraged and 
supported but also actively addressed to optimise use of an essential resource. Knowledge 
that is easily documented or digitally archived can be readily stored and made available to 
others. However, knowledge in the form of know-how, experience and softer skills invariably 
resides with individuals and is by its very nature more difficult to access and impart. People 
who are bearers of knowledge are a key asset to an organisation and the status of what they 
know, much accumulated and some shared, as well as demands on that as a resource are 
constantly changing.  

To maintain sustainable competitive advantages, it is vital for an organisation to understand 
the exact nature of its knowledge assets and how the challenges of managing them can be 
met. The solutions invariably rely heavily on dedicated technology with ever-improving 
functionality, which allows valuable organisational insights and records to be stored and 
shared. However, the successful management of knowledge is inextricably linked to people 
and the upholding of a culture among them, where both open-communication and the 
willingness to share expertise thrive. 

11.3 Knowledge and the Sharing of It within an 
Organisation 

This paper focuses on knowledge and the sharing of it within organisations using tool support. 
It is assumed that these tools are primarily embedded in Information and Communication 
Technology (ICT). Ideally, such purpose-built systems make it easier for organisations to 
acquire, manipulate, store or disseminate knowledge and to thus facilitate knowledge sharing. 
Effortless exchange of certain categories of knowledge between people at different locations 
is commonplace nowadays, thanks to the ubiquitous internet that continues to grow. In the 

11 Tool support in overcoming challenges 
of knowledge sharing within 
organisations 
Amanda DELAMER  
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case of any organisationôs own knowledge system, it is ideally tailor-made to meet a very 
specific set of predetermined needs. Once in operation, such a systemôs integrity, maintenance 
and availability as well as how it is worked with will determine how effective and useful it is to 
all who share it. Within an organisation, the process responsible for the sharing of perspectives, 
ideas, experience and information, and for ensuring that these are available in the right place 
and at the right time is referred to as Knowledge Management (KM). Though there is a lack of 
any common definition of KM, it is clear that the proven benefits of the concept lie principally 
in the support of know-how transfer, the enabling of more informed decisions and an 
improvement in efficiency by reducing the need to rediscover knowledge [1]. 

11.3.1 Data, Information, Knowledge and Wisdom 

The underlying question of what exactly constitutes the knowledge assets of an organisation 
raises the key issue of how to differentiate between what is raw data, processed information 
and actual knowledge or ultimate wisdom [2]. The distinctions are made as follows:  

Data: Discrete and objective facts, measurements or observations that can be analysed 
to generate information. 
Information: Data that have been categorized, analysed, summarized and placed in 
context in a form that has structure and further meaning. 
Knowledge: A combination of data and information, to which is added expert opinion, 
understanding, skills and experience, thus resulting in an asset that aids decision 
making. In organisational terms, knowledge is generally thought of as being know-how, 
applied information, information with judgment or the capacity for effective action. 
Knowledge may be tacit, explicit, individual and/or collective. It is intrinsically linked to 
people.  
Wisdom: involves using knowledge for the greater good, the ability to discern and judge 
which aspects of knowledge are true, right, lasting, and applicable to life. It goes deeper 
and is more uniquely human. It requires a sense of good and bad, right and wrong, ethical 
and unethical (e.g. morals, ethical codes, principles) 

A helpful example to further illustrate the relevant distinctions is that of choosing a car and 
driving it. Data would include the fuel type, engine horsepower, colour options and so on. 
Information might comprise a comparison of model features, statistics on colour preferences 
or details concerning the availability of vehicles from local dealers. How we might put the car 
to use and how much of the maintenance and repairs we can look after ourselves would then 
be within the realm of knowledge. Adding an element of wisdom to that would determine the 
extent to which we are conscientious and considerate drivers with concern for the environment. 
Knowledge is often referred to as óknow-howô and can be positioned within the four-tiered 
hierarchy as shown in Fig. 1 below, which summarises the components to signify óknow-whatô, 
óknow-whichô, óknow-howô and óknow-whyô respectively. 

 

Figure 1: Data-Information-Knowledge-Wisdom Hierarchy 

11.3.2 Tacit vs. Explicit Knowledge 

To explore aspects of knowledge sharing within organisations it is important to distinguish 
between what is explicit knowledge that can be readily articulated and made generally 
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available and what is tacit knowledge that is stored in peopleôs heads and derived from 
personal experience. Communication of the latter is logically the more challenging. It is 
estimated that some 80% of an organisationôs knowledge assets are tacit, residing in people, 
while only the remaining 20% is of the codifiable kind. Fig. 2 illustrates the iceberg analogy 
used to emphasize the proportions of the more hidden types of knowledge that are a 
considerable asset to an organisation [3]. 
 

 
Figure 2: Explicit vs. Tacit Knowledge ï Iceberg Analogy 

 
Explicit knowledge is all knowledge that is easily expressed, recorded and codified. It can be 
made readily accessible in the form of searchable information that is simple to find and 
understand. Users can collaborate without much difficulty on the creation and the use of such 
knowledge, allowing it also to be transmitted to others. Most forms of explicit knowledge can 
be stored in generally-available media, such as databases, documentation archives, reports, 
memos, notes, etc. The information contained in wikis, handbooks and textbooks are prime 
examples of this type of knowledge.  

Tacit knowledge, on the other hand, is knowledge found in peopleôs heads that is often difficult 
to share with another person by writing it down or verbalizing it. More specifically, it can be 
defined as skills, ideas and experiences that people have but that are not codified and may not 
necessarily be easily expressed. Examples of it in everyday life are: driving a car, speaking a 
language, inline skating, playing a guitar, interviewing job candidates and deciding how an 
urgent problem is to be resolved. With tacit knowledge, we are often unaware of both the fact 
that we possess it and that it could be valuable to others. Effective transfer of it generally 
requires extensive personal contact, regular interaction and trust. This kind of knowledge can 
only be revealed through use in a specific context and is transmitted through a community of 
practice. Often captured by gradually building up expertise, it can then be shared with others 
through techniques, such as training, learning-by-watching on the job or mentoring. When 
shared in context, with explanations and the opportunity to let consequences be observed, 
appropriating tacit knowledge stimulates creative thinking and leads to innovation and change. 
Any learning experience is augmented when the subject matter being imparted is aligned with 
the curiosity and interest of the person under instruction [4].  

11.4 Management of Knowledge Assets within 
Organisations 

An organisation needs to look at the forms in which its knowledge assets exist and at the 
different ways in which they can be accessed, shared, and combined, to make best use of 
them. With a deeper understanding of its knowledge requirements an organisation can 
implement a KM system optimised for its own specific applications. 
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11.4.1 Core Knowledge Activities 

Activities involved in KM can be described in relation to many different disciplines and 
approaches but almost all of them focus on the five basic activities shown in sequence in Fig. 3: 
identify, create, store, share and use [2]. The KM process is initiated with the activity identify, 
which corresponds to making an inventory of all people and all system-based knowledge within 
the organisation. This is followed by the step create, which entails the actual gathering of that 
knowledge from the people or systems that hold it. During the store stage, the knowledge is 
organised into codifiable and non-codifiable categories and preserved appropriately. 
Ultimately, knowledge assets can then be passed between people and systems in a share 
phase, prior to fulfilling their function of use and bringing benefit to the organisation. A feedback 
loop allows for continuous maintenance and updating of the system. 
  

 
Figure 3: Core Knowledge Activities (Source: [2], p.297)  

 
 

11.4.2 Tool support of knowledge sharing 

KM tools include any methods and techniques that are used to support or deliver practical 
knowledge management. These can be information-technology systems, including e.g. 
databases, data warehouses, intranets, extranets, content management systems, wikis and 
portals. Other dedicated tools within the system may offer enhanced functions like data mining, 
decision support or simulations. An organisation may furthermore build its own Body of 
Knowledge (BoK) collecting material on methodologies, best practices and lessons learned. In 
the purely human dimension, there will be methods involving such techniques as mentoring 
programmes, communities of practice and the use of narratives. All of these and many others 
are examples of tools used to share knowledge.  

For the sharing of knowledge to be efficient, a KM system and the tools supporting it need to 
be available company-wide with suitable security in place to protect access to this crucial 
resource. To promote use, it should be easy for staff to update the content and to add 
information. A system that can deliver accurate and appropriate answers with low response 
times will best serve not only employees but potentially customers as well. Identifying the right 
size of knowledge granules or basic elements in the system is a further critical factor. This 
allows the creators of the knowledge content to best re-use smaller components and to more 
exactly get what is needed to the individual users. Further valuable inputs for training, coaching 
and FAQ can be found in the analyses of search patterns and of use history. 

11.5 Inherent challenges in knowledge sharing within an 
organisation 

To successfully create and implement a KM system, it is essential to manage the environment 
where knowledge is exchanged and to build a culture that values expertise [5]. The following 
list outlines the main motivators that facilitate the sharing of knowledge: 

 

- KM system is reliable, up-to-date and easily accessible 
- Top management commitment to KM 
- Communication channels and documentation management in place 
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- Content readily understood, creators of knowledge supported  
- Faceïto-face dialogues enabled and encouraged  
- Knowledge sharing is part of the job and relevant to appraisals 
- Time specifically scheduled for training and learning 
- Training-on-the-job, job rotation instituted 
- Use of newer media to communicate/collaborate/animate/inspire 
- Create opportunities for employees to inform colleagues about their work, with room 
for healthy competition and perhaps offering rewards  

- Positive experiences: time and costs saved, intellectual capital retained/accessible, 
avoiding reinventing the wheel 

 
It is also worth highlighting what ought to be avoided at all costs in the realm of KM within an 
organisation [6]. Below are some of the recognised deterrents that often creep in gradually, 
hindering the sharing of knowledge and hampering the efficiency of KM systems: 

 

- When KM fails to add value to the organisation, it is only cost intensive or 
counterproductive. 

- No time allowed, nor importance attached to sharing experience or knowledge 
- Sensing that work done is not worth sharing, of limited use 
- Inefficient, cumbersome knowledges system and processes 
- Little motivation, least glamorous part of job 
- Lack of job security and attempts to compensate with knowledge hoarding 
- High staff turnover, aging workforce with loss of know-how due to retirement 

 
A positive example of how to very constructively share knowledge is given to us in óNASA 
Lessons Learnedô [7]. After some notable mission failures, NASA identified its need to make a 
strong commitment to becoming the best learning organisation it could be, making knowledge 
central to its new vision [8]. As part of this move, their database of lessons learned was made 
accessible to anyone over internet. An outstanding feature of this resource is that whether the 
content is dealing with rocket science or is more akin to common sense, it clearly aims to 
facilitate and teach the user of it. The stored knowledge is carefully rendered intelligible and 
very readable. By communicating effectively, the creators are ultimately showing the user that 
they care about the knowledge stored and that it is used. 

11.6 Conclusions 

Knowledge and the management of it is considered to be an important factor in organisational 
survival. KM helps to share valuable organisational insights, to reduce redundant work, to avoid 
reinventing the wheel, to optimise training, to retain intellectual capital and to adapt to changing 
environments and markets. Successful organisations now understand why they must manage 
knowledge and that to do so effectively they must pay attention to three key components: 
people, processes and technology. Implementing solutions to the inherent challenges of 
sharing knowledge requires the investment of time, resources and energy but is, nonetheless, 
essential and stands to yield significant benefits. Although great emphasis is often put on 
technology in managing knowledge and in the sharing of it within organisations, we may never 
lose sight of the discerning question: ówhy is this important and to whom?ô. 
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12.1 Abstract 

The importance of Mechatronics will increase even more due to the requirements of customers 
by providing more attractive jobs for people with this qualification but who possess adequate 
competence and skills. 
As a result of all these that the above Technical Universities, Faculties 
Applied Sciences and various institutes around the world that have organized Mechatronics 
studies. 
The trend present everywhere and growing of technological products with a high degree of 
complexity and integrated functionality increases the demand for mechatronics engineers with 
essential interdisciplinary knowledge of action. 
The increased use of Mechatronics concepts in almost all industrial fields enhances 
employment opportunities for graduates in the Mechatronics program.  
Mechatronics engineers can be found in a variety of functions, such as product development, 
production and manufacturing technology, assembly automation, modernization of processes, 
maintenance, quality control and sales. 

Keywords: Mechatronics, Industry, Intelligent Automation, Manufacturing. 

12.2 Introduction 

Mechatronics has become the key for many products and services. Modern systems today 
have reached the level of perfection, which level was hard to imagine with the use of traditional 
methods. 
Mechatronics integrates the classical fields of mechanical engineering, electrical engineering, 
computers engineering and information technology to realize basic principles of contemporary 
methodology design.  
The curriculum for Bachelor and Master studies in the field of Mechatronics supports the 
synergetic integration of mechanical engineering precision, electronics engineering and 
systems, always thinking in the design, implementation, operation and maintenance of 
products and intelligent services.  

The advancement of teaching curriculums is as follows: 

Å Constant efforts for curriculum development and improvement based upon the 
requests of the economy and based on the feedback from the companies where 
graduates are employed. 

Å Changes in elective subjects - removal of those subjects that are not elected from 
students and implementation of new contemporary subjects.  

Å Adding new elective subjects based on Cooperation with the Partner Institutions, 
International projects and economy. 

Å Changes in ECTS credits - Application of ECTS in third year of Bachelor Studies, 
Diploma of Bachelor level ï 6 credits, Internship ï 4 credits. 

Å Diploma based on projects and Internship - Practical work is done parallely with 
approval of diploma work in cooperation with Mentor, Keeping of Journal of Internship 
is done before approval of theme at mentor of diploma.  

12 The Role and Importance of the Field of 
Mechatronics in Industry 
Arbnor PAJAZITI 



 
 

110 

Å Visits to companies and partner institutions - Organized daily visits with students to 
companies and partner institutions for practical knowledge of work and processes, and 
information about labour market requirements. 

These includes also: 

Å Increasing demand for graduate engineers with knowledge and skills in Mechatronics; 
Å The demand for specialized knowledge and skills in Mechatronics in a particular 

company; 
Å Selecting from the list of declared priorities of industrial systems which have the main 

requirement for graduate engineers in Mechatronics. 

Graduated students in Mechatronics mainly work in all sectors of industry, including companies 
engaged in: 
Å Intelligent Automation (modern programming concepts) 
Å Methods and Systems of Mechatronics 
Å Advanced robotics (mobile robots and services) 
Å Maintaining and improving the existing systems for control systems; 
Å Application of new technologies which involves Mechatronic systems, 
Å Intelligent Manufacturing, etc. 

Interaction between research and teaching in programs is reflected in following aspects: 
Å Within the FME, research is conducted in 10 existing Laboratories and in collaboration 

with the economy. These research results are published in international scientific 
journals and as such, are planned for implementation in curricula of the respective 
subjects. 

Å Research together with partner companies from Industry and Institutions. 
Å Within the FMEôs external mobility, research of PhD candidates who have studied 

abroad and still study are planned for implementation in curricula of the respective 
subjects.  

The importance of Mechatronics will increase even more due to the requirements of customers 
by providing more attractive jobs for people with this qualification but who possess adequate 
competence and skills. 
This article presents the role and importance of the field of Mechatronics in the industry. 
Section 1.2 of this paper discusses the importance of Mechatronics as an interdisciplinary area 
of the engineering sciences that are: electronics (microelectronics, power electronics, sensors, 
actuators), information technology (system theory, modelling, automation technology, software 
and artificial intelligence), and mechanics (mechanical elements, machines, precision 
mechanics). 
Section 1.3 presents the examples of Mechatronics Systems that are: automobile industry, 
computers, cameras, robotics, micro-mechatronics, nano-mechatronics, etc. Benefits of 
Mechatronics Systems are described in Section 1.4. Section 1.5 introduces the courses of 
Mechatronics that are delivered at the Faculty of Mechanical Engineering, University of 
Prishtina. Finally, the contributions of the paper is described in the Section 21.6. 

12.3 Examples of Mechatronics Systems 

Mechatronic Systems mostly have microcomputers to ensure smooth functioning and higher 
dependability. Few examples of Mechatronics Systems are: 
 

Å Antilock Brake System (ABS)  
Å Electronic Fuel Injection (EFI)  
Å Traction Control System (TCS)  
Å Adaptive Cruise Control (ACC)  
Å Automatic Camera  
Å Scanner  
Å Hard Disk Drive  
Å Industrial Robots  
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Å Mobile Robots (Wheeled Robots, Legged Robots). 
 

A distinguishing feature of modern Mechatronics Systems compared to earlier controlled 
machines is the miniaturization of electronic information processing equipment. Increasingly, 
computer and electronic sensors and actuators van be embedded in the structures and 
machines. 

12.4 Benefits of Mechatronics Systems 

Mechatronic Systems permit many improved and new functions as following:  
 

Å 9ƴƘŀƴŎŜŘ ŦŜŀǘǳǊŜǎ ŀƴŘ ŦǳƴŎǘƛƻƴŀƭƛǘȅ  
A mechanical design typically provides only one function. Designing with a microcontroller 
offers the flexibility of adding features like LCD displays, lighting LEDs, a user interface, 
programmability, safety features, speed control etc. Modern washing machines, for instance, 
offer many features over the old mechanical designs. These features include a display that 
gives cycle information as well as providing a stain removal guide. These machines use 
microcontrollers to efficiently vary the speed of different cycles based on the content being 
washed. 
 

Å aƻǊŜ ǳǎŜǊπŦǊƛŜƴŘƭȅ  
Mechatronic systems are more user-friendly e.g. power door locks, keyless entry, cruise control 
etc.  
 

Å tǊŜŎƛǎƛƻƴ ŎƻƴǘǊƻƭ  
Flow rate, speed, position, and any number of other variables can be controlled precisely with 
a microcontroller. Cruise control in an automobile is a great example of how a mechatronic 
solution allows for precise control. In order to give the car a smooth acceleration to the desired 
speed as well as maintaining a constant velocity over varying load conditions. 
 

Å aƻǊŜ ŜŦŦƛŎƛŜƴǘ   
The efficiency of a system can be improved by adding intelligence to the design. Certain 
portions of the system can be shut-off when not in use or a microcontroller can make better 
use of the energy available.  
  

Å [ƻǿŜǊ Ŏƻǎǘ  
A complex mechanical solution may be simplified using a microcontroller-based approach. 
Design time, product size, and reliability can all be improved with a mechatronic solution. 
 

Å CƭŜȄƛōƭŜ ŘŜǎƛƎƴ όǊŜǇǊƻƎǊŀƳƳŀōƭŜύ  
Mechatronic systems are flexible and can be easily switched to perform different jobs by simply 
changing the robot control program. This procedure is called "reprogrammingñ.  
 

Å aƻǊŜ ǊŜƭƛŀōƭŜ  
Mechanical designs are prone to wear and tear over time.  For example mechanical odometers 
use a direct drive system that consists of a flexible cable running from the transmission to the 
odometer gage. The solution is unreliable because the cable is prone to failure. The modern 
mechatronic solution consists of an optical encoder and digital display, which increases system 
reliability.  
 

Å {ƳŀƭƭŜǊ ǎƛȊŜ  
Adding a microcontroller to a system may result in space savings.  
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Å {ŀŦŜǊ  
Adding intelligence to a system makes it safer. Whether you add an automatic shutdown to a 
coffee pot or sense when a system is overheating, numerous safety checks can be easily 
added to a system when a microcontroller is controlling the system.  

12.5 Courses of Mechatronics at the University  

The Department of Mechatronics with work and continuous engagement has managed to get 
closer to the advancement in technology. The courses and curricula of this Department are 
harmonized with those of Western European universities, [1]-[4]. 

12.5.1 Teaching Methods 

The courses mostly consist of classroom lectures on mechatronics topics, emphasizing on 
engineering principles and technologies. This is followed by laboratory sessions of discovery 
and experiments in the laboratories, where students conduct hands-on embedded 
microcomputer experiments to build and verify mechatronics systems discussed in the 
lectures.  

12.5.2 Course Description 

Mechatronics subjects are taught through a series of hands-on simulation and experiment 
assignments, Fig. 1. Essential principles for each of the assignments are explained; the 
assignment goals are verified by computer simulation and validated by experiments. The 
courses requires each student to procure his/her own microcontroller and the necessary 
electronics toolkit and components. Matlab/Simulink/Simscape and other specialized software 
are used as a tool for simulation as well as for interfacing with the microcontroller. At the end 
of the each course, students gain understanding of mechatronics and various aspects for 
putting a mechatronics system together. 
 

 

 

Figure 1: The work on small groups at the Laboratory of Mechantronics. 
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12.5.3 Case study: Auto Target Tracking System Experiment 

With this project, we wanted to show and test a camera-based feedback control servo system 
that can track a specific colored object. This system consist from a USB camera mounted on 
a servomotor that is controlled by a laptop PC and an Arduino Uno board. A Matlab program 
finds a target color in the camera images and tells the servomotor to track the target. All the 
process is described and detailed in the following slides, Fig. 2. 
This project as a laboratory project is of great importance in the field of Mechatronics. Its 
importance lies in the interconnection of the three main areas that define Mechatronics such 
as: Mechanics, Electronics and Computers. 
In the Mechanical part that is the foremost and the starting point of the project, we have to do 
with the shape of the car from and the idea came to us, because a car of today has the meaning 
of Mechatronics. In this section we have assembled the wheels in the mobile robot chassis 
that operate by DC motors and mounting the auxiliary wheel at the front of the chassis as well 
as the installation of ultrasonic HC-SR04 sensor and Arduino microcontroller along with motor 
shield. 

 
Figure 2: Hardware components of an example.  

 

12.5.4 Experimental Runs & Results 

After all this, we come to the conclusion that the distance sensor and distance control 
of a lab equipment like the two-wheeled robot are working. We see that this principle 
of remote sensing and remote operation is used in all advanced technology vehicles, 
Fig. 3. 

 

Figure 3: Experiments with the developed project. 
 

12.5.5 Studentôs Projects 

During the lecture process, students are committed to work on the realization of various 
projects to understand the connection between the theoretical part and the practical part of the 
lecture being taught. The ideas for realizing the final projects are derived from the students 
themselves, Fig. 4. 
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Figure 4: Some of the student projects. 
 

12.5.6 Studentôs Diploma Works 

At the end of the Bachelor and Master studies, students are required to work on the 
diploma work, which in the field of Mechatronics means that a more advanced project 
should be carried out, compared to the projects they have implemented within the 
framework of the learning process. 
Microcomputers, electric and electronic components and various sensors are usually 
purchased by the Faculty of Mechanical Engineering, while the programming, 
machining of various mechanical parts is done in the Mechatronics Laboratory and 
others, Fig. 5. 

 

Figure 5: Diploma work studentôs projects. 
 

12.5.7 Site visits to the Industry Partners 

For the internship, the student is required to stay one month in the company, to be 
informed about the work processes and the machines that are installed in it. First, they 
get acquainted with every CNC machine and the possibilities of what can be done with 
them. Also, after the end of the CNC machine presentation, students are also informed 
about the programs the company works and the machines they have. Mostly CNC 
machines are initially familiar with their operation, working conditions and safety while 
working with them. 
The following days after notice of working conditions, safety and after all the machines 
that are there are installed, they must continue to generate the software programs of 
these CNC machines. 
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When in professional practice, students are usually given the task of learning how to 
generate some code patterns. One of the models of the CNC machines that students 
need to do the programming, associated with calculations is shown in Fig. 6. 
 

 

Figure 6: The programing of the real machines in industry. 

12.6 Conclusions 

In this presentation we have seen some facts about Mechatronics, its role in Industry and era-
wise evolution, as following: 
Å Mechatronics is a technical field that applies a system approach by combining 
traditional engineering disciplines such as: Electronic and Mechanical Engineering, and 
Computer Science. Integrating these disciplines makes it possible to create products 
with enhanced functionalities and capabilities that have previously been considered 
unfeasible.  

Å Mechatronics specialists have the necessary skills to take into account a wide range of 
areas of competence and effectively combine different aspects as needed. In other 
words, they may think outside the proverbial box, are fit to work as project managers, 
or in research and development.  

Å Different disciplines are becoming more and more integrated, and the Mechatronic 
Systems are becoming smaller and more compact. These systems are increasingly 
being used in the field of Micro-technology and in other areas, such as Medical 
Technology. 

Å The growing use of Mechatronic concepts in almost all industrial fields expands 
employment opportunities for graduates in the program of Mechatronics. Mechatronics 
engineers can be found in a variety of functions, such as Product Development, 
Production and Manufacturing Technology, Assembly Automation, Process 
Modernization, Maintenance, Quality Control and Sales.  
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13.1 Abstract 

During the recent decades several sectors of production and services have been benefitted 
from the rapid development of Information and Communication Technologies (ICT). The 
integration of these technologies in the agricultural sector within the grounds of Precision 
Agriculture is of particular importance and concerns significantly the scientific community, as it 
is considered to be among the most innovative methods of agricultural practice, being directly 
related to the productivity improvement and sustainable development. In particular the 
integration of Internet of Things (IoT) in agriculture, through the automation and total digital 
management of agricultural production using Wireless Sensor Networks (WSN) in order to 
acquire and monitor data concerning the cultivations, as well as through the employment of 
Cloud Computing applications for transferring, storing and processing these data using the 
Internet, is without any doubt an innovative research field. In this paper an attempt is made to 
review scientific approaches as well as research practices regarding the integration of Internet 
of Things on the grounds of Precision Agriculture, focusing particularly on the study and 
examination of real applications needs in agriculture with regard on Cloud Computing 
engineering technologies. 

Keywords: Precision Agriculture, Internet of Things, Cloud Computing, Wireless Sensor 
Networks 

13.2 Introduction 

The implementation of technologies which provide reliable, cheaper and user friendly ICT tools 
in agriculture is a major asset for its sustainable growth. Smart Agriculture solutions enable 
more efficient operations and management of resources in agricultural production by 
interconnecting the areas of Management Information Systems (MIS), Precision Agriculture 
(PA) and Agricultural Automation. In particular, Precision Agriculture (PA) is a whole-farm 
management approach which aims in improving agricultural production by maximizing the 
efficiency inputs and minimizing their environmental impacts in terms of sustainability [see P1]. 
For this purpose in Precision Agriculture innovative techniques are applied, involving 
informatization, satellite positioning data, remote sensing and proximal data gathering.  

13 A Survey on the Integration of Internet 
of Things and Cloud Computing for 
Precision Agriculture 
Eleni SYMEONAKI 
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13.3 IoT and Cloud Computing for Precision Agriculture 

Although Internet of Things (IoT) and Cloud Computing technologies share several 
complementary characteristics [see F1], they have developed separately during the past years. 
At present an innovative IT approach is gaining ground according which these two 
complementary technologies are combined, offering in this way a great number of benefits 
[see P2]. 
 

 
 

Figure 1: Complementary Characteristics of Internet of Things and Cloud Computing [F1] 
 
Agricultural Informatization, through the integration of Internet of Things (IoT) and Cloud 
Computing may bring revolutionary changes to agriculture, through the automation of the entire 
agricultural production. A primary reason for adopting these technologies in Precision 
Agriculture is to facilitate the storage, management, access and dissemination of information 
which are required to support farmers in decision making and strategy planning so as to 
achieve efficient management of resources and higher cultivation production. 
Some of the most essential features of Internet of Things (IoT) and Cloud Computing for 
Precision Agriculture [see P3] are: 

¶ Data Acquisition and Remote Storage 

¶ Low-cost Access to ICT Resources 

¶ Online Agriculture Expert Consultation 

¶ Land Records Automation 

¶ Weather Forecasting 

13.4 Typical Framework of IoT and Cloud Computing for 
Precision Agriculture 

The integration of the Internet of Things (IoT) and Cloud Computing technologies for Precision 
Agriculture, through the automation and digital management of the entire agricultural 
production is an innovative research field. According to a typical framework for integrating 
these two technologies in agricultural applications [see F2] the management platform, which 
is the ñcoreò of the Cloud and Data Storage, involves the usersô access to the application 
interface, the computing and processing of the customization services as well as the organizing 
and coordinating of the service nodes in the data center. The essential networking services are 
provided in ways that ensure the efficient and secure transfer of the acquired data through 
RFID, Wireless Sensor Networks (WSNs), gateways or cloud proxy machines. The wireless 
network communication is established by applying protocols and standards such as Zigbee, 
LoRaWAN, LPWA, Bluetooth, Wi-Fi, as well as GPRS/3G/4G, whereas optical cable and other 
wire communication protocols and technologies may be applied as well. Any additional 
communication required may be established in service-oriented methods via messaging 
applications [see P4]. 
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Figure 2: Typical Framework of IoT and Cloud Computing for Precision Agriculture [F2] 
 

13.5 Examples of IoT and Cloud Computing Applications 
for Precision Agriculture 

Several Internet of Things (IoT) and Cloud Computing applications for the needs of the 
agricultural sector have been developed and introduced during the past few years, some of 
which are briefly overviewed as following: 

¶ Concept Model of Mobile Cloud Computing (MCC): ɀobile infrastructure which 
employs application features and services designed to be user friendly providing 
farmers with extended and seamless functionality despite any limitations of mobile 
devices resources [see P5]. This application employs simple handheld devices such 
as laptops, tablets and smartphones which support Wi-Fi, GPRS, 3G or 4G 
technologies [see F3]. 
 

 
 

Figure 3: Concept Model of Mobile Cloud Computing (MCC) [F3] 
 

¶ Wireless Sensor Actor Networks (WSANs) with Cloud Computing Services: It 
integrates Wireless Sensor Actor Networks (WSANs) with Cloud Computing Services 
[see F4]. In this application environmental data are acquired by sensors and are 
processed with the aid of a Decision Support System (DSS). Sensor nodes which 
acquire environmental data and a group of actor nodes which operate according to the 
decision taken by the DSS, are interconnected with wireless medium [see P6]. 
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Figure 4: Wireless Sensor Actor Networks (WSANs) with Cloud Computing Services [F4] 

 

¶ Agriculture Production Process as a PDCA Cycle: Primary sensing and knowledge 
management techniques are used to provide cloud services. In this application 
production data are routinely collected whereas analysis engines analyze the stored 
data and provide advice and suggestions about the agricultural production [see P7]. 

13.6 Benefits and Challenges of IoT and Cloud Computing 
for Precision Agriculture 

The integration of Precision Agriculture with innovative technologies such as the Internet of 
Things (IoT) and Cloud Computing can give a strong impetus to the entire development of the 
agricultural sector in terms of sustainability. In particular, the implementation of these 
technologies in Precision Agriculture presents the following advantages [see P8]: 

¶ Better and more efficiently organized information resources are guaranteed as the 
management of data is performed by the service providers. 

¶ Information can be accessed by stakeholders at any time or location through the e-data 
bank databases. 

¶ The communication and interaction among stakeholders worldwide is effortless, fast 
and secure. 

¶ The requirements in maintenance infrastructure are significantly reduced as all 
technical issues are in the responsibility of service providers. 

¶ Due to the fact that all communication attempts are result oriented, farmers, companies 
and researchers are motivated to involve more into the field of Precision Agriculture. 

¶ The problem of rural-urban migration and unemployment can be reduced as services 
are provided remotely at any time.  

¶ Due to the mass involvement of different stakeholders, cloud-based IoT applications in 
agriculture can boost sustainable growth and economic development. 

Despite the fact that the agricultural sector may be greatly benefited by the adoption of the 
Internet of Things (IoT) and Cloud Computing technologies, their actual implementation seems 
to be precocious as usage in the open fields is mostly focusing on simple applications. 
Considering the present conditions, some challenges and concerns are to be encountered 
about the efficient integration of the Internet of Things (IoT) and Cloud Computing technologies 
in agriculture: 

¶ Simplify the usage of present applications and make them cost-effective in order to be 
user-friendly and affordable for the majority of farmers 
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¶ Establish a certain degree of homogeneity and interoperability among all data and 
devices through open source technologies for standards, applications and platforms, 
specially addressing to the requirements of Precision Agriculture.  

¶ Provide wireless communication in rural areas by establishing broad, reliable, constant, 
high-speed and low-cost network coverage. 

¶ Establish constant interaction with third party data-bases containing information about 
soil, water and air data, insects and pest control, meteorological history and forecast, 
satellite imagery, logistics and retail analytics etc. 

¶ Minimize the high extent of computer illiteracy in rural areas by providing appropriate 
training.  

13.7 Conclusions 

The future growth of agriculture depends on the adaptation of cutting-edge technologies which 
focus on farmer needs such as the Internet of Things (IoT) and Cloud Computing. The 
implementation of such technologies supports the agricultural community in terms of 
accessibility and affordability.  
The integration of the Internet of Things (IoT) and Cloud Computing technologies in Precision 
Agriculture provides a flexible regulatory environmet for services and innovations leading in 
this way into the automation of the entire production through Integrated Farm Management. 
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14.1 Abstract 

The Internet of Things (IoT) is experiencing explosive growth, and will impact almost every 
industry. I.n 2020, the worldwide IoT market is expected to be worth $3 trillion (Gartner 
Research). That amount is larger than any individual European countryôs Gross Domestic 
Product (other than Germany). However, enterprises (especially SMEôs and start-ups) must 
start taking proactive steps to address the changes brought by IoT. If European SMEôs/Start -
ups donôt soon take the necessary steps, theyôll risk getting l eft behind and putting their 
businesses at a competitive disadvantage.  
The paper is based on the work done inside the Multimedia Research Centre of the Politehnica 
University of Timisoara as part of the IoT Rapid-Proto Labs, a European transnational project, 
co-funded by the European Union Erasmus+ Knowledge Alliance Programme, that brings 
higher education institutions and businesses together to accelerate Internet of Things (IoT) 
product development. 

Keywords: IoT, sensors, connectivity, people & processes, IoT ProtoLabs project 

14.2 Introduction 

Imagine yourself waking up in the morning fully recovered and relaxed. Due to the new smart 
alarm clock, your sleep cycles are monitored and the obtained data is analyzed by intelligent 
applications. Your goal of waking up earlier without feeling any anxiety or tiredness, can be 
achieved by the features of the new device. 
 

 
 

Figure 1. Sleeping monitoring devices (http://www.getkello.com/# [1]) 
 

While in the kitchen, a blinking light is reminding you to take your daily vitamins. You can even 
postpone the action for a certain amount of minutes. If you forget to take them, the medicine 
bottle cap will go online and will send a notification to your doctor. 

14 The Internet of Things. Impact on 
Society and Education 
Radu VASIU 
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Figure 2. Smart medication (www.vitality.net/glowcaps.html [2]) 

 
While leaving the house, your intelligent umbrella is lit up meaning that it has checked the local 
weather reports and predicts showers during the day. You pick it up because you already know 
that in the past these devices has been of tremendous help. 
 

 
Figure 3. Smart umbrella 

 

While driving your car towards the workplace or even taking public transportation vehicle, your 
mobile phone will show you which is the best route to take in order to avoid traffic jams, but 
also the most polluted areas. This is all possible based on low-cost monitoring systems using 
the Vehicular Sensor Networks. Such systems collect, process and distribute data from 
sensors which are located on vehicles belonging to the public transportation bus fleet to a 
certain central server. The data can be collected from a set of pollution sensors, while the 
communication between the nodes and the central server can be achieved by means of cellular 
networks or radio links. Due to the mobility of the fleet, with fewer sensors, the entire area of a 
city can be monitored. Giving the fact that the same buses move on the same routes during 
the day, a pollution variation, but also coverage problems can be determined. The sensors will 
measure the concentration of different types of gases like ozone, carbon dioxide, carbon 
monoxide, but also volatile organic compounds. 
Figure 4 presents the architecture of a typical Vehicular Sensor Network for air quality 
monitoring. It can be noted that such a system is formed by vehicular sensor nodes (in our 
case the public buses each equipped with a microcontroller, pollution sensors and 
communication devices), access points (receives data from each vehicular node and sends it 
to the central server) and central server (stores the received data from the access point, 
processes the data and sends back a certain result). 

 

http://www.vitality.net/glowcaps.html
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Figure 4. Architecture of a Vehicular Sensor Network 

 
Your mobile phone is also constantly measuring your driving style and based on the collected 
data, information on how to optimize your fuel consumption are provided. You can study 
profiles of other drivers based on the data that are stored and processed on the internet. 
During the lunch break, a heart monitor located in your wrist band and a pedometer in the 
training shoes track your run and offer results and statistics. These are displayed on the wrist 
band display in the form of distance, time and burnt calories. The wrist band comes with an 
on-line tracking site which integrates with your supermarket shopping account so that you may 
know how many calories you can still eat during the day. 

 
Figure 5. Smart monitoring 

14.3 Components of an IoT system 

So far we have seen a spectrum of examples of Internet of Things; but which is the common 
thread present to all these applications? And why such a name? Well, analyzing the Internet 
of Things name and all these products, we can see that all these cases used the internet to 
send and receive different information. More than that, the particular gadget involved in each 
application was not a desktop PC, a laptop or even a mobile phone, but an object; it was a 
thing! Such a thing is designed for a certain purpose, being present physically in the real world, 
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in our homes, in the car or even worn on the body. Such an object can receive different inputs 
from the real world, our daily world, and then transform that into data which will be sent to the 
internet in order to be processed. Getting information into the object (letôs call it a device) and 
also finding out different parameters from the surrounding can be done with sensors. The wrist 
band can monitor your heart beat based on a specialized sensor or the level pollution is 
measured by an entire spectrum of pollution sensors, ranging from ozone to particle matter. 
The device can also produce different outputs to the exterior world with some special 
equipment called actuators. The outputs can be triggered based on the results obtained after 
processing on the internet the data that was collected from the sensors. So your wrist band 
might vibrate to tell you that you have reached the target of your daily calories or a pollution 
monitor system might trigger an alarm when the air reaches a certain level of pollution. 
There are several definitions used for Internet of Things, also called The Internet of Objects. 
Wikipedia says: ñThe Internet of Things refers to a wireless network between objects, usually 
the network will be wireless and self-configuring, such as household appliances.ò This is still a 
very limited definition, based on a specific application that stayed at the beginning of IoT 
development. 
In 2008, the research community stated that ñThe term "Internet of Things" has come to 
describe a number of technologies and research disciplines that enable the Internet to reach 
out into the real world of physical objects.ò  
Finally, at this moment it is stated that for 2020: ñThings having identities and virtual 
personalities operating in smart spaces using intelligent interfaces to connect and 
communicate within social, environmental, and user contextsò [3]. 
So, the Internet of Things (also called ñThe Internet of Everythingò by Cisco) is a network of 
connected devices (some physical objects) which communicate over the Internet (Figure 6). 
 

 

 
Figure 6. Internet of Things components 

 
Based on some sensors, such objects gather data from our surrounding, the data is being 
processed in a controlled way and the results of such processing can be observed in the 
exterior world by means of different actuators. 
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Figure 7. Examples of sensors and actuators for IoT 

 
Sensors are input components that measure physical variables and convert them to electrical 
signals. Sensing refers to the acquisition of heterogeneous streams of data from a set of 
sensors integrated within the networked things. Multiple kinds of sensing elements are 
embedded in everyday objects, in wearable devices or positioned in the environment so they 
can adequately measure the physical phenomena of interest. Common sensors include: 
environmental sensors (temperature, humidity, light, air quality), motion sensing 
(accelerometers, gyroscopes, vibrations, pressure), biometric (heart rate, respiration, 
ECG/EMG/EEG, GSR), audio and imaging. 
While sensors convert a physical variable like temperature to an electrical signal, output 
devices are the inverse: they convert an electrical signal to a physical outcome. Output devices 
include LEDs, speakers and screens, and actuators like motors or solenoids that move or 
control things in the physical world. Actuators are commonly deployed within industrial IoT 
applications; for example, pneumatic linear actuators are widely adopted in manufacturing to 
move and grip products during the assembly process. 
Communication is central to the Internet of Things. Networking technologies enable IoT 
devices to communicate with other devices as well as with applications and services that are 
running in the cloud. The internet relies on standardized protocols to ensure that 
communication between heterogeneous devices can occur securely and reliably. Standard 
protocols specify the rules and formats that devices use for establishing and managing 
networks, as well as for transmission of data across those networks.  
Networks are often described as being built up from a stack of technologies, with technologies 
at the bottom of the stack, such as Bluetooth LE, relating to physically connecting devices, 
while technologies further up the stack, such as IPv6, relating to logical device addressing and 
routing of network traffic. Technologies at the top of the stack are used by the applications that 
are running on top of those layers, for example, message queuing technologies. 
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Figure 8. IoT connectivity 

 

As seen in our previous examples, an Internet of Things device gives the possibility to control 
a certain object through the internet. It has a certain controller part which is used to read some 
data coming from sensors, send the data for storing, processing, analyzing to the internet, and 
based on the results, control some actuators, some other devices. The controller is directly 
interfacing with the real world through these sensors and actuators, but also exchanging data 
with servers connected by the internet. 
In order to build such an embedded system IoT device, the controller can be any type of 
processing board like Arduino, Raspberry Pi, DragonBoardÊ 410c and so on. The vision of 
Even Upton, the cofounder of Raspberry Pi, was to offer a very cheap education computer 
which can run an operating system (like Raspbian), talk to the Internet and even drive a 
monitor. During the years, different versions of Raspberry Pi appeared on the market, as it can 
be seen in this table, which have different levels of equipping. 
The development of IoT applications become easier and easier due to the increasing number 
of devices and software libraries that are helping developers with coding the devices. IoT 
already become a mass application, used by more and more people to control and monitor 
different processes, as suggested in Figure 9. 
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Figure 9. IoT processes 

14.4 Future and impact of IoT 

The evolution of IoT is tremendous. Until the years 2010s we used the term Internet of People, 
while after that the number of connected devices increased so much that we switch to the term 
Internet of Things (see Figure 10). 
 

 
 

Figure 10. From Internet of People to Internet of Things 
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The number of application, devices and data collected increased so much that it is difficult at 
this moment to image any domain of life that is not affected by the revolution in IoT. Figure 11 
illustrates the spread of IoT. We practically switched from connectivity to everyone, in any 
place and any moment, to connectivity to everything.  
 

 
 

Figure 11. Evolution of IoT 
 

 
The revolutionary development of IoT also comes with an increase of concerns regarding our 
future as humanity. This concerns are mainly having to do with the way data is collected, stored 
and used, and mainly by whom. It is recognized that information means power: economic, 
political, social, etc [4]. The way we are using the power of information can not only 
revolutionary change our life by making it easier, but can also affect our freedom and rights to 
privacy.  
Peter-Paul Verbeek, a professor of philosophy of technology from Netherlands, writes that 
technology already influences our moral decision making, which in turns affects human 
agency, privacy and autonomy. He cautions against viewing technology merely as a human 
tool and advocates instead to consider it as an active agent. 
Justin Brookman, of the Center for Democracy and Technology, expressed concern regarding 
the impact of IoT on consumer privacy, saying that "There are some people in the commercial 
space who say, óOh, big data ð well, letôs collect everything, keep it around forever, weôll pay 
for somebody to think about security later.ô The question is whether we want to have some 
sort of policy framework in place to limit that. 
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Figure 12. New unit measures for collected data 

 
 
 

Just in order to have an idea about the quantity of data that is collected, we should say that 
new unit measures have been introduced, such as Yottabytes and Brontobytes. See Figure 12 
for details. 

14.5 IoT ProtoLabs Project 

IoT Rapid-ProtoLabs is a European transnational project, co-funded by the European Union 
Erasmus+ Knowledge Alliance Programme, bringing higher education institutions and 
businesses together to accelerate Internet of Things (IoT) product development. The partners 
in the project are: Haaga-Helia University of Applied Sciences, Finland (project coordinator), 
University of Leiden, the Netherlands, Politehnica University of Timisoara, Romania, Technical 
University Delft, the Netherlands, Bruno Kessler Foundation, Italy, 247GRAD, Germany and 
Houston inc. Consulting, Finland. The project implementation timing is for three years, until 
31st December 2020. 
The project will create and implement a multidisciplinary (ICT, Design and Electronical 
Engineering) course curriculum which is focused on real problem-based activities (innovative 
IoT product development for SMEôs/Start-ups). Cross-border teams of students, teachers 
(coaches) and practitioners will jointly develop solutions to challenging IoT applications 
(Internet-connected objects), add value for enterprises and strengthen the employability, 
creativity and career prospects of students. IoT Rapid-Proto Labs represents an innovative, 
multidisciplinary, and low-risk enabler of SME/Start-up IoT innovation. 
Distributed teams of multidisciplinary students (from three European countries ï Finland, 
Netherlands and Romania) will be supported by a Project Arena (web-platform) which enables 
them to effectively collaborate on rapid-prototyping of IoT products/services. The Project Arena 
also stimulates the flow of knowledge and innovation between Higher Education, enterprises 
and other stakeholders. Each IoT Proto-Lab student-centred team will rapidly set-up, trial and 
test an innovative IoT solution for their SME/Start-up client (18 clients in the complete project 
cycle). Throughout the discovery, design, develop and test process, student teams are 
continually supported by teachers, external coaches (Research Centre and ICT Process 
Development House) and client staff. The fields of study embedded in the project curriculum 
(e-Competences, design thinking, lean/agile processes etc.) are highly relevant for every 
business today.  
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This project contributes to the modernisation of Europeôs Higher Education system 
(relevance/quality) and reinforces the European Knowledge Triangle (more effective links 
between education, research, and enterprise innovation). 
 

 
Figure 13. IoT ProtoLabs project structure 

 

The main target groups of the project are VET students, girls in secondary school, professors 
and teachers, VET sector, employees. The expected significant public results are: IoT Rapid-
Proto Labs Web-Arena (scalable) for project management (tools), marketplace activities 
(projects), and dissemination of knowledge. 
More information can be found on the projectôs web site: www.iotprotolabs.eu. 

14.6 Conclusions 

Internet of Things is a very important topic those days and has a tremendous influence on our 
day to day life. More and more ñobjectsò are connected and can directly communicate through 
the Internet, thus helping to make our life easier and safer, making economy and commerce 
more effective, allowing new ways of enjoying our free time, etc. 
On the other hand, the immense number of data that are collected and stored by the developed 
applications are increasingly raising the potential of intrusion into our private life and private 
data, so the impact on our social life is higher and higher. All those concerns are addressed 
both by scientist and philosophers, but are not yet fully addressed by the educational system. 
At the moment, the need of changes in the educational paradigm is just perceived and more 
still has to be done in order to find the correct technical developments and technologies that 
might help in balancing the need of privacy and security while offering at large scale different 
open applications for the benefit of large communities. 
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15.1 Abstract 

In the age of fundamental disruptions and in search to overcome current dominating economics 
paradigms, orientating and re-orientating organisations, especially companies, can be best 
driven into new directions by means of new economic models Ăbeyond the mainstreamñ. Such 
mostly bottom-up constructed models aim to compile indicators serving as subgoals for 
defining the discrete steps of changes to be achieved. In the spirit of mastering challenges 
going far beyond todayós predominant materialistic paradigm (denoted as neo-liberal) which is 
currently governed by finance, these models intend to add non-financial indicators guiding 
towards more ethics in entrepreneurial activities, especially for serving the common good.  
This article discusses currently emerging new models as well as the question, if such models 
complementary to the classic financial ones can be merged or superseeded by new 
supermodels under discussion. 

15.2 Theory Building, Model and Method Construction 

Since this article ultimately will discuss how any operational unit, typically an enterprise, can 
become orientated towards a business strategy which is accepted as ethical, the discussion 
conducted is about a potential theory behind such model, about the model itself and the 
method to apply it. 
To begin with, the three key terms: theory, model and methods shall be elaborated 
discoursively, not attempting to provide general definitions rather than specific ones for the 
purpose of this paper and its roots.  
Starting with what theory is underlying to the models employed, the shortest definition the 
author could elaborate has been issued by the American Association for the Advancement of 
Sciene (AAAS) [1]: ĂA (scientific) theory is a well-substantiated explanation of some aspect of 
the natural world, based on a body of facts that have been repeatedly confirmed through 
observation and experiment. Such fact-supported theories are not "guesses" but reliable 
accounts of the real world. The theory of biological evolution is more than "just a theory." It is 
as factual an explanation of the universe as the atomic theory of matter or the germ theory of 
disease. Our understanding of gravity is still a work in progress. But the phenomenon of gravity, 
like evolution, is an accepted factñ. 
Since the subjects treated in this article are not real in terms of material, rather than immaterial 
and intangible, and since we have to face that the applicants of such theory are practitioners, 
the definition above has to be adapted after Clay Christensen and David Sundahl [2] (Quote): 
ĂA theory is a statement of what causes what, and why, and under what circumstances. A 
theory can be a contingent statement or a proven statement.  
Many managers shy away from using the word ñtheoryò because it is associated with the 
term theoretical which suggests impractical. But managers use theory every day. They make 
decisions on some basis of cause and effect, often without being specific about their 
reasoningñ. 
Building a theory is a process which, in science, usually takes a long route, starting from 
observations, going through classifications, then abstractions and finally ending in a 
description most often formulated and represented as a model. Once a theory is settled and 
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converted into a commonly accepted and respected understanding, the theory expands into a 
commonly governing paradigm ï as shown in Fig. 1 

  
Figure 1: The process by which theory is built 

 
A theory may not be ñstableò from on its birth. In its application in practice, ñanomaliesò may be 
discovered, which would falsify the theory and its validity. If the model can be ñrepairedò it will 
survive, if not, the theory needs to be replaced by a new one (as was the case in history when 
the geocentric model of our planet had to be replaced by the heliocentric). (Here reference 
must be made to K. Popper [3]) 
Most theories in social sciences ï and in this article we consider management of organisations 
as a subdisicipline of social sciences ï are being developed bottom up, i.e. from observations 
through abstractions towards a general set of statements. A typical process of developing a 
theory in this way is the ñGrounded Theoryò [4]. Generating a theory by the method of 
Grounded Theory means that its definition is developed by inductions. (Although we may 
expect that Grounded Theory building is a qualitative method, in fact it is not. It is a general 
method guiding a systematic generation of a theory through some systematic research, 
following a set of rigorous research procedures leading to the emergence of resulting 
conceptual categories). 
One way to represent a theory in an easy to conceive way is by condensing it into one or a set 
of graphical models for the ease of ist condense represetantion ï see Fig. 2 
 

 
Figure 2: Types and representations of models 

 
After the ĂEncyclopedia of Managementñ [5] the quality of models is defined by their accurarcy: 
(quote): ĂThe accuracy of the results of the model analysis is dependent upon how well the 
resuming model represents reality. The closer the model is to its actual Ărealñ counterpart, the 
more accurate the conclusions drawn and the predictions made about the object of attention. 
Hence, the model user must strive for the most accurate representation possible. Model users 
also must be careful to identify the decision variable values that provide the best output for the 
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model. This is referred to as the model's optimal solution. However, the model user also must 
be careful not to include irrelevant variables that may cloud the picture and cause inaccurate 
conclusions or force the model user to spend an unnecessary amount of time in analysisñ. 
 

15.2.1 A rough survey on a) a history of methods and b) 
methods classifiction 

Frameworks as models for defining methods for managment processes have been invented 
and introduced first time after World War 2 and since then to our days exploded in numbers. 
Today, we have to observe, that every week a new model is being published and promoted as 
the ultimate cure for an organisation to become more efficient an profitable (see Fig. 3).  

 
Figure3: Increase in numbers of framework models (for visualization purpose only. Copied rom 

ñFrankfurter Allgemeine Zeitung)) 

 

15.2.2 Authorôs history in method developments 

The author of this article himself has experienced and managed several projects in which he 
was responsible for the development and roll-out of management models. This history which 
is comprised in Fig. 4. started with the invention of a formal language for requirements 
engineering, then was continued with the invention of a model for identifying the maturity level 
of a software producing organisation, e,g, sofware enterprises - this metthod became an ISO 
standard - then continued with building a model for the identification oft he intellctual capital of 
any organisation. 
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Figure4: The authorôs involvement in developing and launching method models 

15.3 The ĂIntellectual Capital Reportñ model ï as 
ultimately applied to Austrian Universities 

One of the models from the previously presented history which even became subject of 
legislation in Austria [6] was the Intellectual Capital Reporting model ï in German called 
ĂWissensbilanzñ ï which defines the framework for an analytical report applicable in first place 
to Ăknowledge organisationsñ such as research centers or universities, but as well to any 
company producing intellectual products and services as might be software, web design, 
content stories etc. This model is presented in Fig. 5. It has four subsequent Ădomainsñ and its 
interpretation implies a methodogical flow from left to right following an ĂInput ï Process ï 
Outputñ (IPO) pattern. 
 

 
CƛƎǳǊŜ рΥ ¢ƘŜ ǎƻ ŎŀƭƭŜŘ YƻŎƘπ{ŎƘƴŜƛŘŜǊ ƳƻŘŜƭ ŦƻǊ ǊŜǇǊŜǎŜƴǘƛƴƎ ŀƴ ƻǊƎŀƴƛȊŀǘƛƻƴ ŀǎ ŀ ƪƴƻǿƭŜŘƎŜ ƻǊƎŀƴƛȊŀǘƛƻƴΣ 

ŎǊŜŀǘƛƴƎ ƛƴǘŜƭƭŜŎǘǳŀƭ ŎŀǇƛǘŀƭ 
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This model also forms the basic reference for a reporting standard which has been condensed 
into a legal reporting obligation for all public universities in Austria. 
The Ăphilosophyñ of this Intellectual Capital Reporting (ICR) model is to describe Ăknowledge 
assetsñ such as Human, Relational and Structural Capital values of an organisation, its key 
processes and results which, besides financial results, cannot be expressed in monetary 
terms, i.e. in addition and complementary to criteria which can be captured and transformed 
into financial data which usually are presented in a classical and formalised financial report. 
The presentation of this additional and non-financial dimension is tricky insofar the critera and 
values associated with cannot be expressed in one single Ăcurrencyñ, rather than through a 
more or less well defined structure of many indicators. 
A model intended to be used as a working framework implies its application, i.e. a process 
describing how this model is a) to be interpreted and b) to be applied in practice. The 
Intellectual Capital Reporting (ICR) model as introduced above, is to be implemented along a 
sequence of steps as e.g. explained in Fig. 6. (This scheme has been taken over from the 

INCAS project [7], a derivative oft he original IC Reporting method as first time published by 

the author and colleagues [8]). 
 

 
Figure 6: the methodological process implementing the Koch-Schneider ICR model (following INCAS) 

15.4 Models for Ăre-inveting economy and economicsñ 

Most framework models show Ăboxesñ representing specific categories of aspects which 
ensemble constitute either a theory or a selective model to be implemented for practical 
actions. One of the globally best known framework models is the structured collection of the 
17 Sustainable Development Goals (SDGs) of the United Nations [9]. Each of these 17 global 
macro goals is broken down again in about 10 indicators per each goal. The purpose of this 
model is to provoke a global change in economic, social/societal and environmental 
developments. 
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Figure7: The Sustainable Development Goals framework model and ï as an example ï one of its 

breakdowns into implementing indicators (ñsubgoalsò) 

 

15.4.1 The operational model for analysis on ĂEconomics for 
the Common Goodñ (ECG) 

Like the SDG-model implies and intends to guide its addressees ï first hand large public 
institutions such as governments and governmental bodies down to each individual person ï 
i.e. that they take the indicators as measurable or at least qualitatively describable objectives. 
On a lower and practicable level one (out of several) methods may be chosen which is best 
suited to raise consciousness and motivation of business leaders and employees to aim at 
better moral direction of their organistion. The result of such refinement will be a balance sheet 
for identifiying and implementing ethical management standards beyond those for todayós 
reductionistic, neoliberal, financial profit-orientation. Such a model has been developed in a 
group exercise under the intellectual leaderhip of Christian Felber [10]. The result of their group 
work is model representing the ĂBalance Sheet for the Common Goodñ [11]. Its current version 
is presented in Fig. 8. This Ăbalance schemeñ leads beyond the classical and currently used 
financail reporting standards ï likewise did the Intellectual Capital Reporting (ICR) sheet 
introduced above. The balance sheet for analyzing the common good qualification of its users 
is intended first hand to raise awareness on aspects which are not captured in the usual offical 
and legally imposed prescriptions in business reporting standards [12]. In the very end the 
intention of this reporting model is, that the categories in this balance sheet for the Common 
Good, once applied and Ămeasuredñ, may serve as a foundation for re-calcualting tax levels or 
privileges depending on the results of the compound quantifications of the related indicators. 
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Figure 8: The ñMatrix Modelò structuring the categories for a ñBalance Sheetò of economics for the 

Common Good 

15.5 Merging models 

The idea of developing reporting models Ăbeyondñ classical GDP-based indicator models is 
not new, as is the case for versions applicable to the economics on business level. As had 
been pointed out in the introductory section x.2.1 and Fig.3. There exist innumerable many 
framework models. Also in Ătheoryñ many different approaches have been published, the most 
relevant of those are represented in Fig.9. 
 

 
Figure 9: Main theories in alternative economy 

 
All these different theories adress either only specific aspects in economy or intend to argue 
in favour of a new theory bulid on new and divergent observations, as e.g. the French 
economist Piketty did by collecting and interpreting latest historic data on Ăthe wealth of 
nationsñ ï an intention to induce a new perspective in economy towards the post Adam-Smith-
Age [13]. 
On a more practical level the question would be, if and how economics models can be 
combiend, say merged, as e.g. the Ămatrixñ for representing an economic unit being qualified 
for its contribution to the Common Good with the ICR (intellectual capital reporting) model 
applicable to companies based on knowledge capital. 
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15.6 The ĂDoughnut Economicsñ model as a supermodel? 

One of the main criticism on the matrix model for identifying the qualification of being an 
organisation serving the idea oft he Economy for the Common Good, is, that its scientific 
foundations are not sufficiently sound. This cristicism is partly based on the fact that ist authors 
are no scientists (rather than, at best, Ăcitizen scientistsñ) and that their model is more 
motivated by a strategic political idea implemented by a movement of convinced followers. The 
question valid to be discussed is with which scientifc rigour and mehod the matrix model has 
been developed and by whom. (W.r.t. the latter question, the ICR model had been declared to 
be Ăscientificñ for the simple reason that it emerged from a research organisation). 
The initiator and promotor of the model of the ĂEconomy for the Common Goodñ, Christian 
Felber, decided not only to establish a research association [14] with the mission to collect 
Ăbrainsñ from the scientifc community supporting research for creating scientific foundations for 
this Ăphilosophyñ, he also suggested to link up with Kate Raworth, a British scientist who 
published on ĂThe Doughnut Economicsñ [15]. The model (or better: set of models) of 
Doughnut Economics is a composition made up from a wide range of insights, each of which 
captured in a partial model, which its author has gained in her very different life circumstances, 
as e.g. making practical experience in developing economies, in family economics and through 
scientific studies at research institutes and universities. In a way, Doughnut Economics serves 
as a reference model for the current discussion on how economy and enterprise economics 
can be redirected towards a more responsible and ethic direction without stressing a revolution. 
C. Felber in a private communication worked out a long list of criteria comparing his own 
approaches versus Kate Raworthôs [16], thereby demonstrating the high level of similarities in 
their basic concepts. K. Raworth by her personal history and her methodological rigour applied 
may claim to be better recognised and respected in the scientific community. 
In order to better understand the Doughnut model and espcially how it applies in practical 
analysis, an intercative computer program of the University of Leeds [17] must be 
recommended for experimentation thereby receiving insights on the advancements of national 
policies in conforming to the Doughnut profile. As an example, see Fig. 10. 

 
Figure 10: A template for a specific ñDoughnut analysisò of a specific case 

15.7 Conclusions 

This article is more about describing a partial aspect of current endavors to identify, construct 
and apply new theories and, compliant with such theories, new models applicable for 
redirecting organisations, especially companies to engage in ethical management by applying 
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such holistic models based on indicators Ăbeyondñ classical standard reporting criteria, as 
currently applied in business practice and required by legal obligations. The author does not 
expand on the question how such new methods for directing companies applying new 
indicators already are taken up in policy making processes as are e.g. investigated by relevant 
political decision making bodies such as the European Economic and Social Committee 
(ESSC) which decided to commit towards supporting the legal implementation oft he concept 
of an Economy for the Common Good [18]. Rather the subject of this article is on the question 
in which way new methodolgies can be created to identifiy or to construct a Ăsupermodelñ of a 
new economy which may also serve for reference in future law making (where the European 
Parliament on a more abstract level may engage in creating a so called directive, in a first step 
as an extension towards improving the so called non financial reporting standards, already 
today mandatory for companies with more than 500 employees [19]). 
  
This paper therefore serves more for outlining a future program in developing future models 
for designing company directions by discussing questions such as merging models, inventing 
new models or adapting existing models [20] as is pointed out in the last section introducing 
the Doughnut Economics framework. 
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16.1 Introduction 

In the middle ages the only education institutes were in hand of the church. Monasteries, 
mosques and churches had a monopoly in educating young people. Craft training was based 
on the master apprentice principle. Branches were responsible for the education of their 
offspring. Mobility is supported by the state to show young people the way into our global world. 
Since universities are concerned exclusively with the past and with intellectual subjects until 
the 18th century, today vocational subjects are becoming current again and governments are 
promoting the cooperation between business and higher education. 
New types of universities emerged in the form of Universities of Applied Sciences. 

Keywords: Higher Education; employability, mobility 

16.2 Trends in Education Systems  

Universities were originally elite and only available to a selected clientele. In Europe the 
monasteries were exclusively responsible for training. Vocational training was completed by 
training on the job. Knowledge has been passed on to the next generation by the respective 
professional group. The learner's gained international experience by working in different 
countries.  
Universities were confined to spiritual science and theology. Up to the eighteenth century their 
education was only related to the past. This university education was useless for the economy. 
Many professors in the 20th and 21st century wanted to have nothing to do with an economic 
contact. It was not state of the art. 
The economic representatives began their influence over the education system with the 
creation of technical colleges and middle schools. An education in secondary education. Only 
later were they upgraded to "Higher Education". 
Medicine or veterinary medicine were recognized as academic training only at the beginning 
of the 20th century. Veterinary medicine was accepted before the human medicine. Similar 
technical education emerged into technical colleges or universities in the transition from the 
19th to the 20th century. They were converted from technical schools. 
Economics and science have been separate paths for centuries. An approach came into 
existence only in the second half of the 20th century and the process is still ongoing. 
This cooperation is an enrichment for many professions, an obstacle for others. The economy 
would like to have university graduates, who are fully trained specialists. Universities see 
themselves as universal trainers with a long-term effect. For the economy, a short-term horizon 
with detailed expertise is the ideal. Nowadays we have more people, who can read and write. 
Especially in the last 200 years the proportion has nearly swapped. ĂLiteracy is a key skill and 
a key measure of a populationôs education. In this entry we discuss historical trends, as well 
as recent developments in literacy. From a historical perspective, literacy levels for the world 
population have risen drastically in the last couple of centuries. While only 12% of the people 
in the world could read and write in 1820, today the share has reversed: only 17% of the world 
population remains illiterateñ 93 
 

                                                
93 ROSER, Max; ORTIZ-OSPINA, Esteban: ĂLiteracyñ, at https://ourworldindata.org/literacy 
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Figure 1: Percentage of literate world population 

Source: Calculated based on figures from www.ourworldindata.org 

 
The latest data from CIA Facebook is from the year 2011 and shows literacy rate for the entire 
population by country: 
 

 
Figure 2: Source: CIA Factbook (2016), https://ourworldindata.org/literacy 

 
Our world has been global in recent decades. Everywhere in the world the behavior is similar. 
The global economy sets standards that are the same everywhere. 
The education system was also adopted. In the liberalism of our time, the economy and 
economic thinking prevail. Ministers of Education have shaped the concept of employability 
and want to educate young people that they can be used immediately and without additional 
training in economic positions. Universities are no longer just the big and free thinkers. They 
were partly deprived of their freedom and are measured at the output. Their graduates must 
be able to be quickly transferred to the labor market. 
Labor ministries issue statistics that show even from which university and which college as 
many graduates are registered as unemployed. A hit parade of employability arose. First 
priority was not the mediated knowledge. The important became the employability of young 
people as workers. 
Companies are getting more and more jobs. This means that students must be prepared for a 
future independence. There will be less and fewer employees and more entrepreneurs. 
Universities are becoming increasingly international and virtual. Cooperations offer 
opportunities for international studies, as they have never existed before. Competition for 
educational institutions is no longer in the neighborhood, but worldwide. Indian students enroll 
in the US and Russians in England. 
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16.3 International Compatibility of Education Sytems 

In Europe it was the European Union that initiated a rethinking process in the tertiary education 
system. 
"As a Bologna process, a transnational university reform aimed at the creation of a single 
European Higher Education Area is aimed at harmonizing European courses and diplomas as 
well as for international students' mobility across Europe. The term refers to a politico-
programmatic declaration signed in Bologna by 29 European ministers of education in Bologna 
in 1999."94 From the original 29 countries that signed this agreement. 
In April 2009, the responsible ministers of education decided in a conference in Leuven to 
address further issues, one of which is employability. 

16.4 Employability 

Employability is intended to increase the employment opportunities of the graduates through 
a teaching in the sense of professional relevance and to provide the economy with short-term 
specialist staff. The employability of university graduates is one of the major objectives of the 
Bologna process and has already been defined as an objective in the Bologna Declaration 
1999: "(...) a clear common goal: to create a European space for higher education 
employability and mobility of citizens and to increase the international competitiveness of 
European higher education."95 "What is the target of universities? Students want a good job at 
the end of their studies, professors want and must research. Universities get money for their 
students, but they receive their reputation through research. Research is also important to 
employers, but more important to them are creative personalities. And politicians want 
everything at the same time: excellence in research as well as in teaching and further 
education". The bachelor's degree has brought an approach between university and business. 
The academic career is initiated with the doctorate degree. Bachelor's and Master's are more 
business oriented. 
In Germany acquired 2014 
Å 50% a Bachelor's, 
Å 21% a master degree and only 
Å 6% doctorate. 
Å The rest were still "old" diplomas. 

16.5 Research and Teaching 

In many countries, research and teaching have been separated. In the former Yugoslavia 
universities and colleges were exclusively teaching institutions. Research was located in 
separate research institutes. Research was frowned upon at universities. They concentrated 
on teaching and training. The doctrine was very far from practical content. 
The advantages were a specialization. The good educators (?) were at the higher education 
and scientists and researchers in research institutions. 
This system was the furthest from the Bologna Agreement and it is likely that at least one 
generation will need to implement it in Bologna. In principle we must differentiate between 
Å "Research" and 
Å "Development". 
While research is long-term and successes become visible at a later stage, short-term success 
in the form of products is necessary in development. 
In the tertiary education system a division has crystallized out here: 

                                                
94 https://de.wikipedia.org/wiki/Bologna-Prozess, February 20th 2018 
95 Wilfried Schubarth: Beschäftigungsfähigkeit als Bildungsziel an Hochschulen, 2015, 
https://www.hrk-nexus.de/aktuelles/news/detailansicht/meldung/aufsatz-beschaeftigungsfaehigkeit-als-
ein-wesentliches-merkmal-der-lehr-und-studienqualitaet-3695/, January 30th 2018 
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Å traditional universities focus on research, and 
Å Universities of Applied Sciences on Development. 
The focus on economic cooperation in universities of applied sciences is greater than in 
universities. 

16.6 Different Types of Universities 

16.6.1 Marketdriven Training: Universities of Applied Sciences 

In the mid-nineties, new Higher Education Institutions were created in Europe: Universities of 
Applied Sciences. They had a stronger focus on market-oriented education than traditional 
universities. 
The legislation made a clear division: 
Å Universities should focus on research and teaching. 
Å Universities of Applied Schiences should focus on business-oriented teaching and 
development. Experts from the business world were increasingly used as teachers. 
Universities of Applied Sciences reflect what the industry needs. The market capitalisation has 
changed. In the last 10 years the biggest companies had a big change. The 5 biggest 
organisations are in digital business. ĂThe oil barons have been replaced by the whiz kids of 
Silicon Valleyñ96  
 

 
Figure 3: Source: ĂThe largest companies by market CAPñ, www.visualcapitalist.com, 

http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/ 

 

16.6.2 Special Universities 

After the introduction of the Bachalor study, some existing educational institutions were 
transformed into higher education institutions. This happend in: 
Å health care (physiotherapy, training of midwives, etc), 
Å social work, 
Å military and police academies, 
Å teacher training institutions and others. 

16.6.3 Private Universities 

In the mid-1990s the first private universities were established in Europe. They were financed 
by private persons or by public institutions. The national states have created their own 
regulations for these institutions. Accreditation agencies and quality agencies are two bodies 
that gave governments control over this new tertiary education system. 

                                                
96 DESJARDINS, Jeff: ĂThe Largest Companies by Market Cap Over 15 Yearsñ, 2016 
http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/ 

http://www.visualcapitalist.com/chart-largest-companies-market-cap-15-years/
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16.7 Employability Requirements 

Some countries have very specific requirements to give the graduate high professional 
qualifications. 
On the one hand, this is caused by restrictions on admission, and on the other hand, by 
regulating the offer of studies. 
Universities of Applied Sciences have to prove the chances of future graduates in the labor 
market in order to get a license - an authorization - to carry out a certain study subject. 
Continuous reports show how many graduates received a job after graduation and how many 
are unemployed. An important decision-making criterion for those who will start their studies. 
 
For traditional institutions, changes are more difficult to implement than for new institutions. 
The already mentioned Universities of Applied Sciences are an example of this. But also 
countries that have a strong need to catch up can more easily implement these new 
requirements because they do not have to pay attention to any past systems. 

16.8 Output Orientation 

Closer cooperation between business and the tertiary education system leads to the adoption 
of economic parameters in universities. One of these is output orientation. The economy is 
increasingly moving from input orientation to output orientation. 
 
The work performance was measured in time. Workers are paid for their attendance time and 
not for production. Output-oriented payment means that only the performance that has been 
provided is paid. Work orders are defined in a target definition and in which time unit this goal 
is reached is no longer relevant for payment. People who work faster are better paid than slow 
ones. In the knowledge management sector, smart workers are better paid. Their time effort to 
meet a particular goal, a defined task, is shorter. There is a similar change in the education 
system. Teaching performance has been and is defined in semester weeks and in teaching 
units. The hours which a lecturer will "read" are measured. In Europe, the measurement unit 
is converted to ECTS - European Transfer Points. They have the purpose not only of the fact 
that teaching is recognized internationally and that students can also take their acquired 
lectures to other countries and universities, but that lectures are no longer defined in lecture 
units but in learning units. An ECT point expresses the amount of time an average student has 
to spend on acquiring a particular teaching unit. This includes the presence time in a seminar 
room and the time of the study and the repetition of the teaching material. Four ECTS credits 
can consist of a one-hour lecture, for which three hours have to be learned. It can also be a 
four-hour lecture, which does not require any repetition. 
Only with the ECTS points can e-learning and distance learning be evaluated. In the field of 
distance learning, there may be ECTS credits without attendance hours. 

16.9 Conclusion - Future from the Perspective of Students 

For this question, I used my students from the master program "Research and Innovation in 
Higher Education" at Danube University97. Every year a cohort of 19 Students from 14 different 
countries (Bangladesh, China, Ethiopia, Germany, Indonesia, Korea, Mexico, Moldavia, 
Russia, Serbia, Turkey, UK, US, Vietnam) starts. They are very high-level-students due to the 
fact that they were selected out of 400 applications. We can use their answers for the question 
"How young people see the future of education?". First of all, they categorize education 
institutes in 3 types: 
 

                                                
97 https://www.donau-uni.ac.at/de/studium/marihe/index.php October 3th 2017 
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1. traditional state-run institutions,  
2. private institutions (both local and foreign institutions) and  
3. joint-nation institutions. 
Maybe some of their future perspectives are wishes for themselves because they are closer 
to the future. They will be affected more by the next years than older people like teachers or 
experts. 
They envisage more practical application in education rather than theory. Practical experience 
will have an impact on theory. 
Basically education institutions are more like market-orientated companies, they will compete 
more with each other to get more students, more funds and more academic fruits. 
There will be an increasing number of education institutes and fewer students worldwide. 
Technology will be the top priority of education. Every institution will specialize in certain areas. 
The role of governments will change. Government will no longer favor only state-run schools. 
There will be an increasing competition. The governments will give more autonomy to public 
schools and they will no longer favor only state-run institutions. Schools will be allowed to have 
more business cooperation. 
Students today envisage professional managers for management positions, such as rectors, 
deans, etc. Professional managers will have an academic background or outsiders will come 
from firms. Private funding will play a more active role. 
University education is becoming increasingly global and international. A competition is 
emerging from the three regions of America, Europe and the Far East. 
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17.1 Abstract 

Information forms the base of society and economy. In that respect, information and 
communication technologies (ICTs) and practices play an important role in individualsô 
decision-making. Moreover, information and information dissemination is important for 
recording the experiences as well as for the understanding and sharing cultural phenomena. 
Therefore, novel information systems and services have been developed aiming at information 
dissemination into various domains of human activities, including music tourism. This paper 
focuses on the presentation of the role of information services in local culture promotion, which 
has a direct impact on the way that individuals and music tourists, in particular, handle and 
utilize information within their decision-making process. The results of this review would be of 
interest in terms of better understanding the importance of putting knowledge into music 
tourism in relation to local culture promotion through information services. The significance and 
originality of the current study reside in exploring facets of information to music tourism 
interrelations. 

Keywords: knowledge, information, information services, music tourism, culture 

17.2 Introduction 

Nowadays, there has been a rapid development of information and communication 
technologies (ICTs) in various fields of human activity, including library sector as information 
service provider [see 1]. The technological evolution of the digital age has come to libraries by 
affecting and improving the information services provided by them to the society [see 2]. 
Libraries constitute ñtreasuriesò of knowledge, preserving the cultural heritage and trying to 
satisfy the needs and expectations of the users through their information services [see 3]. Their 
role, running by digital technology, is based on knowledge intensification and has been one of 
the key factors in the information dissemination; while at the same time influence social and 
local economic development, providing services in order to improve several fields of human 
activity including public health, entrepreneurship, as well as for the support of regional tourism 
[see 4]. The development of ICTs has changed not only the nature of the library services, but 
also the expectations of their community users [see 1]. The demand for traditional library 
information services is decreased and modern services and information channels are more 
and more appraised [see 4]. Therefore, online library services are commonly available and the 
use of information technology in a diverse region of human activity, including tourism, is 
ordinary. In particular, the development of advanced communication tools (e.g., social media, 
mobile applications) changes the role of library information services as the potential visitors 
want to use the online services which are most convenient for them [see 5]. 
Information seeking and research is considered as crucial to tourists' choices about issues 
before, during and after their visit to a tourist destination [see 5]. The impact of ICTs is 
significant on several tourism aspects, consisting of information seeking and searching 
processes as well as consumption patterns, to tourism experiences and their preparations [see 
6]. Furthermore, the Internet development, the computer use expansion, as well as the 
increased information literacy skills of the users, have helped tourists reach higher levels of 
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access to information and trip organization [see 7]. The implementation of ICTs in tourism, 
offers to tourists the opportunity to get access to a large amount of information about 
destinations, accommodation, transportation, and tourist attractions at a worldwide level [see 
6]. For that reason, efforts taken to carry out library services through technologies in tourism 
promotion may give a greater recognition of specific tourism aspects and other several issues 
[see 8]. Therefore, Libraries need to adapt to the exploitation of new information technologies 
providing access to information services for the purpose of the creative expression of local 
communities as reliable and convenient service providers. 
This paper, aims to study the role of libraries and their information services in local culture 
promotion, focusing on the information facet of music tourism. It offers an insight into typical 
tasks and the corresponding support functions commonly offered by existing library information 
services on tourism, and especially on music tourism. The main contribution of the paper 
proposes a novel research framework with implications for further research both within the 
contexts of library information technologies and services, as a means of focusing on local 
culture promotion for tourism purposes. The remainder of the paper is structured as follows: 
Section 1.3 provides the required background knowledge; Section 1.4 provides a review of the 
role of library services and technologies in music tourism; while Section 1.5 summarizes the 
conclusions and further research issues. 

17.3 Background knowledge 

Tourism is an interdisciplinary, economic and social phenomenon, directly linked to search and 
access to information services in order to meet the information needs of visitors related to 
vacations away from their place of residence [see 5]. Information research refers to an 
interdisciplinary field that has emerged from the need to manage and organize information 
itself [see 9]. It constitutes an integral part of everyday life of people, influencing through the 
transmission of ideas and feelings the way they think, feel, express and create [see 10]. 
Furthermore, information is provided through a variety of activities, processes, systems and 
services that are directly related to technological development [see 11]. Access to information 
is of particular importance as it contributes to the cognitive, intellectual, emotional, and cultural 
development of society contributing to expression and creativity [see 12]. 
On the other hand, music is a unique experience of cultural and creative expression. The 
different types of music information constitute products of human culture, connected with the 
historical, social and geographical context in which they exist [see 12]. Nowadays, music 
information is a benchmark in the everyday life of people, a source of artistic expression and 
pleasure of the society, but also a cultural product which is transferred through formal and 
informal pathways of information technologies [see 13]. At the same time, people travel all over 
the world with the aim of approaching and locating music in the context of music tourism 
consciously as festival participants, supporters of a musical genre, as pilgrims, etc. It has been 
established in the minds of people the idea of music tourism, which travel to different 
destinations of the world to attend touring artists, to take part in music festivals and get to know 
the music cultural heritage of each destination [see 14]. In this case, music is entering into the 
consciousness of tourists as a welcome accompaniment to the experience of a travel 
destination [see 14].  
Music information provides an important and at the same time touching narration for tourists, 
as an expression of culture, a form of heritage, a sign of the destination, and an indicator of 
moments. This leads people to know the musical culture and to reach musical creativity of 
other destinations as it constitutes also a cultural and social event [see 15]. Therefore, music 
tourism is the means of cultural acquisition or transmission; while acquired music information 
is transformed into a personal knowledge of world culture through information organizations. 
Music tourism is a phenomenon associated with the modernization of society. Furthermore, 
constitutes an important part of the creative industry, shaping a commercial interaction 
between the producer, performer, and consumer of the musical product [see 16]. Indicatively, 
it is mentioned that according to UK Music ñWish You Where Hereò reports, 9.5 million music 
tourists attended music events in the UK in 2014 as well as 10.4 million music tourists in 2015. 
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The total number of music tourists from the UK and overseas increased by 20% in 2016 to 
12.5 million, of which 11.6 million were UK citizens visiting live music events in other parts of 
the UK, having, among other things, a huge contribution to the UK economy [see 17].  
At the same time, information organizations such as libraries constitute organized sociocultural 
institutions aiming at the provision of information services to their community in order to meet 
their informational, educational, as well as leisure needs. Libraries may be divided according 
to their character, ownership, topic and territorial range, playing a vital social, cultural, 
educational and economic role in the everyday life of all of their community members [see 18]. 
From a tourism point of view, libraries may be visited with the purpose of searching their 
collections (manuscripts, books, maps), using their information services, for architecture and 
interiors reasons or meeting their exhibitions and cultural events [see P19]. In that framework, 
libraries may be very interesting cultural institutions for tourists and stimulate the development 
of a tourism space. 

17.4 Review of the role of libraries in music tourism 

In the context of music tourism, music is considered as a part of cultural tourism development 
linking with everyday life aspects, geographic area and society [see 14]. Music information and 
tourism are in terms of their basic characteristics two fields of the modern civilization, affecting 
positively the social development. There are several ways of viewing music tourism within the 
information involvement: a) from a cultural point of view as a promotion of cultural goods, b) 
from an educational point of view as an exploration of national and local musical values, c) 
from a marketing point of view as the managing of musical culture, d) from an economic point 
of view as a product with musical and economic value and e) from an organizational point of 
view as the interaction between two sectors merging with a view to forming a common product 
[see 16]. Observing the role of libraries in tourism, the need for information or other content 
which is mediated by library information services is connected with most of the above-
mentioned issues, supporting the society with the encouragement and improvement of 
creativity and intellectual freedoms [see 20]. According to MiedziŒska [see 19], the usual 
motives for tourist visits to libraries are the aesthetic experience, educational reasons, meeting 
history and books, interest in architecture and art, as well as interest in a given area.  
Libraries, as cultural institutions, constitute an important factor for the development of music 
tourism. The role of libraries in music tourism has to do with the information provision to tourists 
on a destination before, during and after their visit; while working together with other 
organizations, institutions and authorities for promoting a place. Before a visit, libraries inform 
music tourists about their destination choices, the music culture of a region in order to promote 
music tourism attractions, cultural events, the music information material they hold, as well as 
their information services (related to technical equipment) and capabilities. During a visit, 
libraries relate primarily to informational support meeting the information needs of specific user 
groups, such as music tourists. Furthermore, libraries that have the advantage of possessing 
unique collections (such as music collections) are likely to organize permanent and temporary 
exhibitions or cultural events open to visitors which are often of interest to tourists. By digitizing 
their collections, including music information material from cultural events that have taken 
place, libraries enable a direct online access to their material. Furthermore, with the digitization 
of cultural heritage and the Internet use libraries provide information that takes an active part 
in the presentation of specific aspects to music tourists after their visit, contributing to the 
cultural institution's provision and attracting more potential visitors [see 20]. In this way, libraries 
become a significant factor for tourism development based on knowledge dissemination 
managed by digital technology.  
There are several roles of librariesô involvement in music tourism. Libraries as information 
providers relate primarily to knowledge support meeting the information needs of music 
tourists. Also, libraries support the educational context, providing access to the stored 
knowledge and promoting general and information literacy skills (the skills to use information 
technologies and their applications to access information [see P20]) of local users as well as 
music tourists. Librariesô cultural function in music tourism refers to the fact that there is an 
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intercultural interaction between music, tourists and locals, promoting awareness of local 
cultural identity as well as the global cultural achievements. Furthermore, libraries may be a 
music tourism destination as historically valuable monuments and as a point of music tourist 
routes [see 21] in collaboration with other similar institutions or tour operators. Therefore, 
librariesô function and music tourism constitute parts of activities based on the cultural identity 
of the society presenting opportunities in the context of knowledge promotion such us to: a) 
promote and preserve local culture as expressed through the existing musical culture, b) 
provide digital material to the demand for the valorization of musical culture, c) promote inter-
culturalism through the organization of cultural and educational activities and d) organise joint 
actions that will allow the exchange of experiences between music tourists and locals. 

17.5 Conclusions 

In recent years, aspects of information and information dissemination are presented more and 
more in a variety of tourism areas, including music tourism, as a result of research and analysis 
of tourism interests. In conclusion, this paper presented the role of libraries and their services 
in music tourism and local culture promotion. The research discussed that libraries through 
information technologies and services may be a significant factor in the provision of tourism 
information and music tourism development, as a use of libraries for tourism purposes may 
positively affect tourism attitudes. The outcomes of this brief review would be of interest in 
terms of better understanding the important role of the libraries in tourism information provision, 
putting knowledge into music tourism in relation to local culture promotion. Furthermore, the 
present conceptual study provides foundations for further discourse and research on topics 
related to library information services and technologies for tourism, and in particular music 
tourism. Certainly, an empirical evidence, as well as qualitative and quantitative research, is 
required for a further exploration of the relationship between libraries and their information 
services and tourism industry, and their interaction with information dissemination in music 
tourism.  
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18.1 Abstract 

The institutional and social changes that have caused the widespread acceptance of the 
importance of the phenomenon of sports and exercise and the expansion of the subjects and 
disciplines of history science have led to the emergence of scientific and research fields. 
Systematization of the social and cultural history of sports, with extension to the culture of 
human body, health, diet and entertainment, is an innovating process with obvious value and 
utility, mainly because it allows the approach of sports beyond the stereotypical opinion of the 
humble physical activities and their research as social process through which cultural 
significant data are produced. The development research and laboratory infrastructures 
around the history and management of athletic culture contributes to the emergence of new 
scientists who will focus on the specific topics of athletic events and at the same time they will 
manage interdisciplinary the cultural environment of sports and they will examine their 
interactions in the different levels of social, educational and scientific use. 

18.2 Introduction 

Sports topics are very essential, for the simple and obvious reason that they engage with, in a 
lot of different ways, a large majority of citizens. This large and multifaceted occupation with 
sports is now gaining a great deal of interest for many different reasons, mainly because it 
seems not to depend on separate criteria of social classes, descent and gender, without of 
course implying the autonomy of sport. Such an activity (sports), which is supposed to be a 
phenomenon, refers to social issues and reflects cultural practices. It is also linked to 
"information" both in the context of the formation of the world of sports and in the development 
of the various parameters and activities of sports. It seems that there is a problem at this point 
of interest in the organization and dissemination of ñinformationò, because there is a 
contradiction of the poor influence of representatives of the social sciences on such a popular 
activity, such as sports. The inclusion of athletic and physical activities in the context of 
research into social and cultural history and their approach through modern tools of historical 
research may favorably influence the formation and development of sport information and, by 
extension, the management of the evidence and the effects of athletic and physical culture.98 

                                                
98 The topic of research about the appearance and functioning of gymnastics and sports in the 
methodological framework of social and cultural history, with the basic prerequisite of liberation from 
the ideals and stereotypes of the past, was introduced into the domestic dialogue on the historical 
interpretation of sports and physical activities by Christina Koulouri at the end of the 20th century. At 
the same time, she had greatly expanded the bibliographic approach of gymnastics and sport in the 
fields of intersection of social and historical sciences: Koulouri, C. (1997). Sports and aspects of urban 
sociability. Gymnastic and sports clubs 1870-1922. Athens: Historical Archive of Greek Youth, General 
Secretariat for New Generation, Center for Modern Greek Studies [in Greek]. In the international 
research environment the starting point for a "new" sports story: Chartier R. & Vigarrelo, R. [1982]. Les 
trajetoires du sport, Pratiques et spectacle. Le Debat 19. 
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The view of sports and of practices and behaviors as well, that are developed around them, 
must become a substantive discussion in the research fields of cultural history not only on a 
theoretical level but also in relation to the level and manner of their implementation in the 
function of sports organizations. This development of the redefinition of sports through social 
and cultural sciences, will further influence the constitution of "information" and the "informing" 
process that is focused on sports practices and expectations.99 It will reconstruct the ñbuildingò 
of information that at this time is loose and controlled by others. It will reconstitute the content 
of information that remains committed to a narrow and directed perception of athletic 
expectations100. The widening of the concept of ñsuccessò from its closed utilitarian dimension 
to the open social and cultural fields101 (modern demands of the quality management of 
citizens' time102) passes through the research of history and culture. Necessary factor in order 
to co-modulate the information process through the theorization of the influences and practices 
of sports that is dealt with social and historical interpretation is to release them from any form 
of reduction, especially economic, which makes athletic and physical activities to look like other 
social phenomena and thus makes their transformation into an independent research object 
with remarkable social significance and impact more difficult103. 
The main concerns about the scientific subject of Sports History are briefly contained in 
indicative views of representatives of the social sciences104. Polley wonders ñif sports history 
existsò and ñwho are considered as historians of sportsò105, Weber notes that PhD theses 
(doctoral theses) are needed to explain the absence of sports theory in the scientific 
community106 and Elias wonders about what kind of society is the one that more and more 
people are in to these competitions which are named as sports107. A common component of 
these phrases is the indifference by the world of intellect on the world of sports, something that 
has decisively influenced the historical and sociological research in this field. Through the 
absence of strong scientific structures, sports have incorporated the terms of "diachronicity" 

                                                
99 Expressions of these concerns are put in the study: Bourdieu, P. [1980]. Comment peut-on etre 
sportif. in P. Bourdieu, Questions de sociologie. Paris: Minuit. Very interesting for the relationship of 
sport and social reality, despite its critical views, it remains the theory of the "process of culture and 
sports" introduced by Elias and Dunning to express the use of modern sports as mechanisms of peace 
in society and self-control behavior: Elias, N. & Dunning, E. [1998]. Quest for excitement - Sport and 
leisure in the civilizing progress [eds] P. Kyprianos. Athens: ȹɟɞɛɏŬɠ / Dromeas [in Greek]. 
100 For such a case: Pavlogiannis, O. [2018]. From information management to the formation of the 
athleteic consciousness of the child. In Canellopoulou - Boti, M. [eds]. ñInformation and Child. 
Searches of History, Law, Ethics, Culture". Proceedings of the Conference [Corfu, 28-29 / 4/2017]. 
Ionian University. Athens: ɃůŮɚɧŰɞɠ / Oselotos: 528 - 539. 
101  Ordine, N. [2013]. The usefulness of the waste. Manifesto with an essay by Abraham Flexner. 
Athens: ȯɔɟŬ / Agra [in Greek] . 
102 The issue of new perceptions and optics in the management of citizens' time is a "separate 
chapter" in the sociological and historical approach of sport and exercise. Indicatively: Horne, J, Jary, 
D.D., Tomlison, A. [1987]. Sport, leisure and social relations. London, Dunning, E. & Rojek, C. eds 
[1992]. Sport and leisure in the civilization process. Critique and counter-critique. London: Macmillan, 
Jarvie, G. & Maguire, J. [1994]. Sport and Leisure in Social Thinking. London and New York: 
Routledge. In Greek-language literature : Elias, N. & Dunning, E. [1998], Koronaiou, A. eds [1996]. 
Sociology of leisure time. Athens: Ɂɐůɞɠ / Nisos [in Greek], Myrizakis, G.G. [1997]. Free time for 
young people. Recreational and athletic activities. Athens: EKKE [in Greek] . 
103 See Elias, N. & Dunning, E. [1998]: 169-196. For this view of sports on the basis of political and 
economic practices see ñThe Tough War of Sportsò (1997, October). Tributes Le Monde Diplomatique. 
Athens: Publications ȹɟɞɛɏŬɠ / Dromeas [in Greek]. 
104 Hobsbawm, E. [1987]. The Age of Empire 1870 - 1914. London: Weidenfeld & Nicolson: 179-183. 
More recently: Hill, J., 2003, "Introduction: Sport and Politics". Journal of Contemporary History, 38/3: 
355-361. 
105 Polley, M. [2007]. Sports History: A Practical Guide. Basingstoke: Palgrave 
106 Weber, E. [1971]. Gymnastics and sports in fin-de-Siecle France: Opium of the classes?. American 
Historical Review 76: 70. 
107 Elias, N. [1997]. The evolution of culture. Sociogenic and psychogenic investigations. [Über den 
Prozeß der Zivilisation: Soziogenetische und psycogenetische untersuchungen: Wandlungen des 
Verhaltens in den weltlichen Oberschichten des Abendlandes], vol. A-B. Athens: ɁŮűɏɚɖ / Nefeli: 19 
[in Greek]. 
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and "ecumenicity" and they also have created the myth of their autonomous functioning beyond 
time, cultural system, social and political conditions108. In the Greek case the removal of the 
historical time endorsed the integration of sports into the Greek narrative of cohesion and the 
formation of national memory, national identity and historical consciousness109. 
However, in recent years the developments in the field of human sciences have promoted the 
research of sports as a creation of western European modernity110. As a result, on the one 
hand, the changes of the institutions and the society that have led to the broad acceptance of 
the significance of the phenomenon of sport and exercise and on the other hand the widening 
of the topics and the development of the forms, methods and tools of the science of history led 
to the appearance of new scientific disciplines. In the documentation of the request are 
contained some specific reasons which will be briefly given below and which can be part of a 
wider discussion about the scientific fields in which the science of "History of Sport" can be 
developed and acted upon111. 

18.3 Social Sciences and Sports  

At the level of sociological approach, History as a social science has recognized the field of 
social sciences as a fertile field of exploration and examination of key issues that provide 
theoretical and comparative advantages in historiographic optics112. In this way, sport is now a 
privileged scientific and research field of understanding of modern society, which is historically 
structured as a part of it. In the fields of sociological research of sports113, apart from the 
indifference of the area of intelligence for sports and the limited interdisciplinary approach, the 
difficulties follow the myth of the widely accepted theories of diachronicity and universality, 
which in this case strengthened the problematic perception of autonomy of sport beyond social 
and cultural reality.  
According to the modern sociological view, sports topics and practices are monitored and 
discussed as part of a cultural context that follows social transformations, class 
reclassifications, colonial and migratory policies, political differentiations, social conquests, 
economic models 114. In a deeper and more detailed exploration, the structure of sport topics 

                                                
108 Zaimakis, I. & Fournaraki E. [2015]. Introduction. In Zaimakis, I. & Fournarakis E. [eds] Society and 
Sports in Greece Sociological, Historical and Anthropological Approaches. Athens: ȷɚŮɝɎɜŭɟŮɘŬ / 
Alexandria: 9 ï 21 [in Greek]. See Elias, N. & Dunning, E. [1998] : 19 - 38. For the mythological 
function of sports practices and the difficulties it has caused in social and historical analysis, for 
example: Hargreaves, J. eds, [1982]. Sport Culture Ideology. New York: Routledge, Vigarello, G. 
[2004]. From the game to the athletic show. The birth of a myth [Du jeu ancien au show sportif. La 
naissance d' un mythe ]. [Eds] N. Dinopoulou. Athens: ȷɚŮɝɎɜŭɟŮɘŬ / Alexandria [in Greek]. 
109 Koulouri, C. [1997] : 24-28. Kitroeff, A. [2004]. Wrestling with the Ancients: Modern Greek Identity 
and the Olympics. New York: Athens Printing Company. 
110 The theory of the figuration of Elias and Dunning determines, not without objection and criticism, 
this new view of sports. In the Greek bibliography for this new view of sports and physical activities as 
modern inventions and for the "topics of views of domestic research and scientific procedures": 
Zaimakis, I. & Fournaraki E. eds, [2015]. Society and Sports in Greece Sociological, Historical and 
Anthropological Approaches. Athens: ȷɚŮɝɎɜŭɟŮɘŬ / Alexandria [in Greek] . 
111 Koulouri, C. [2015]. The History of Greek Sports: Sports, Physical Education and Olympic Games. 
In Zaimakis, I. & Fournarakis E. [2015] : 57-122. 
112 For the first review in Greek bibliography of this interest of social scientists for game and sports: 
Koulouri, C. [1997]: 17 - 24. In addition to the work of Elias, & Dunning, [1998] and Bourdieu, [1980], 
which have already been mentioned, a special place in this thematic literature of social sciences is 
occupied by Huizinga, J. [1989]. Homo Ludens.. Athens: ũɜɩůɖ / Gnosi [in Greek], Hargreaves, J. 
[1986]. Sport, Power and Culture: A social and historical analysis of popular sports in Britain. 
Cambridge. 
113 For this "close" relationship between sociology and sport: Dunning, E. [2004]. Sociology of sport in 
the balance: Critical reflections on recent and more sustainable trends. Sport in Society 7/1: 1-24 [2-3]. 
114 For a comprehensive overview of the international sociological view of sport as a complex social 
phenomenon in the Greek literature: Zaimakis, G. [2015]. Theoretical trends and approaches in the 
sociology of sport. In Zaimakis, G. & Fournarakis, E.: 123-183. 
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(practical and theoretical) and their respective institutions is approached through different 
social sciences and new visions of developing the culture of sports, such as in relation to 
manhood patterns and gender inequalities, social peacemaking, behavior patterns the current 
economic systems and the cultural imperialism115. However, these new interdisciplinary paths 
are often inaccessible, because they because they impinge on powerful mentalities that some 
times reproduce images that at times raise at least reasonable concerns. 

18.4 History and Sports 

In a historiographic level, since the second half of the last century, and especially since 1970s, 
sports have gradually stopped being considered as humble physical activities and have begun 
to be explored in the process of culture as a social process. The main demand in this process 
of creating the identity the Sports History116, is the gradual transition from the "historicism" of 
the phenomenological and linear character and the dominance ɞf descriptiveness and 
empiricism to the social and cultural history that studies the sports in the context of social and 
historical changes117. The issue though, especially in Greece until the last decade of 20th 
century, is much more complicated. It is considered extremely necessary to manage two 
additional situations, one of which is mainly for intellectuals, professional historians and 
representatives of complementary sciences around History and the other for professionals in 
sports and physical education, for fans and journalists. In the first case, the deduction of 
historical time is confirmed through the integration of sport into the Greek narrative of continuity 
and cohesion, something that on the one hand was adapted to the historical need of forming 
national memory and identity but on the other hand encapsulated athletic historiography into 
the national one and allowed the production of anachronistic and dangerous narratives. In the 
second case, the rich historiographical production of sports has been limited to professionals 
and fans of gymnastics, remaining most of the times far from social and historical changes, 
and displaying research deficiencies in interdisciplinary issues, resource management and the 
use of new forms and tools of historical science118. 
In the field of social sciences, the aim is to transform the past into history through research-
based information processing, which will involve mechanisms of discharging, distancing itself 
from events of idealization and demonization, and will extend to scientific areas ignored by the 
field of sports (such as local history, oral history, microhistory, etc.) using new research tools 
and parameters (such as memory, mediation, interview, practice, etc.)119. "History" is not 

                                                
115 The systematicisation of the study of sports in the international research environment in the fields 
of social sciences has contributed to the formation of a remarkable thematic literature. Indicatively: 
Jarvie, G. [2012]. Sport, culture and society. New York: Routledge, Pope, S.W. & Nauright, J. [2012]. 
Routledge companion to sports history. London: Routledge Mangan, J.A. [1998]. The games ethics 
and imperialism: Aspects of the diffusion of an ideal. London: Frank Cass Publisher, Brohm, J.M. 
[1992]. Political Sociology of Sport. Nancy: Press Universitaires Nancy, Messner, M.A. & Sabo, D.F. 
[1990]. Sport, men and gender order. Critical feminist perspectives. Human Kinetics Books. 
116 Due to the limits of this article, the term "sport" alternates with words like athletics, gymnastics, 
physical education, physical activities, sports practices. Schematically, it is useful to note that 
gymnastics and physical education are linked to pedagogical, health, physical well-being and military 
objectives, while sports and athletics , although their absolute identification is not effortless, refer to 
competitive shows, games, recreational and social activities. The meaning of ñcompetitiveò passes 
through gymnastics and sports. Subdivisions can be continued and distinguished according to the 
baseline. For example, "gymnastics" as an educational and social measure follows the German-Swiss 
or Swedish system accordingly. 
117 Iggers, G. [1999]. Historiography in the twentieth century. From scientific objectivity to the 
challenge of postmodernism. Athens: ɁŮűɏɚɖ / Nefeli [in Greek], Booth, D. [2005]. The field. Truth and 
fiction in sport history. London: Routledge. 
118 These issues are addressed in an outlook by Koulouri, C. [2015]: The History of Greek Sport. In 
Zaimakis G. & Fournarakis E.: 77-110. 
119 It is obvious that the relevant literature, especially the international one, is extensive. Indicatively 
and mainly in the Greek language: Liakos, A. [2007]. How does past become history? Athens: Ʉɧɚɘɠ / 
Polis [in Greek], Thompson, P. [2002]. The voice of the past: Oral history. Athens: Ʉɚɏɗɟɞɜ / Plethron 
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enough for every interpretation, and it is not the only valid form of knowledge as well120. For 
example, is it possible to understand the appearance and development of cricket in Corfu if we 
do not see the specific sport as an invention of British society in the 18th and 19th centuries 
that expressed industrial society needs that were spread through colonial politics and cultural 
influence and also if we do not take into consideration the transformations that took part in the 
urban environment of Corfu society121? Is it, also, possible to study the function of sports 
through the years of the Greek Civil War, as well as in the period before and after that, without 
the recognition of the relation between memory - history and in more detail the contribution of 
the term of "trauma" and emotional load to this memory function122? Should not the modern 
term of "nostalgia" be considered in the field of study of the professionalism of sports in our 
time, which sometimes erroneously shapes ideological developmental conditions in the 
past123? 

                                                
[in Greek], Abrams, L. [2016]. Oral History Theory. Athens: Ʉɚɏɗɟɞɜ / Plethron [in Greek], Tsiolis, G. & 
Siouti, Er. eds [2013]. Biographical (re) constructions in later modernity. Theoretical and 
methodological issues of biographical research in social sciences. Athens: Ɂɐůɞɠ / Nɘsos [in Greek], 
Cahn, S.K. [1994]. Sports talk: Oral history and its uses, problems and opportunities for sport history. 
The Journal of American History, 81/2: 594-609. For "memory", culture of memories and analysis of 
mediations: Halbwachs, M. [2013]. The social context of memory [Les Cadres Sociaux De La 
Memoire]. Athens: ɁŮűɏɚɖ / Nefeli [in Greek], mainly Assmann, J. [2017]. Cultural Memory and Early 
Civilization: Writing, Remembrance, and Political Imagination. Heraklion: ɄȺȾ / PEC [in Greek]. For 
the study of historical practices: Herman, P. [2011]. Performing history: How historical scholarship is 
shaped by epistemic virtues. History and Theory, 50/1: 1-19. For the "body" in general: Pourkos, M. 
eds [2017]. The Body as a Place of Life, Identity and social matters. Athens: Publications 8 [in Greek]. 
For the place of bodily culture in sports: Fournaraki, E. & Z. Papakonstantinou. [2011]. Sports, Bodily 
Culture and Classical Antiquity in Modern Greece. London: Routledge. See also Fournaraki, E. [1998]. 
Education for both genders in 19th century Greece. In the Proceedings of the International 
Symposium: The Times of History. For a history of childhood and youth. Athens: IAEN: 293-315 [in 
Greek]. 
120 Karr, E.H. [1999]. What is History? Thoughts on the theory of history and the role of the historian. 
Athens: Knowledge: 11 ï 79 [in Greek]. 
121 Koulouri, C. [1997]. 28-44: for sports and forms of sociality and time management, 171-279: for the 
development of sports clubs and the case of Corfu in the late 19th and early 20th centuries. See also 
still Mangan, J.A. [1981]. Athletism in the Victorian and Edwardian public school. The emergence and 
consolidation of an educational ideology. Cambridge: Cambridge U. P., Guttmann, A. [1994]. Games 
and empires: Modern sport and cultural imperialism. New York: Columbia University Press, Elias, N. & 
Dunning, E. [1998]. O., Mangan, J.A. [1998]. I. 
122 For the "trauma" as a tool for memory processing and study: Caruth, C. [1996]. Unclaimed 
experience: Trauma, narrative and history. London: Johns Hopkins University Press, Alexander, C.J. 
[2012]. Trauma: A social theory. Polity Press. 
123 Boym, S. [2002]. The future of nostalgia. New York: Basic Books. For nostalgia over the 
disappointing present: Shaw, C. & Chase, M. [1989]. The dimensions of nostalgia. In Shaw, C. & 
Chase, M. The imagined past: History and nostalgia. Manchester University Press. For an interesting 
application in the Greek bibliography of the mechanisms of memory formation in relation to mediation, 
trauma, nostalgia and historical practice and writing: Salvanou A. [2018]. The formation of refugee 
memory. The past as history and practice. Athens: ɁŮűɏɚɖ / Nefeli [in Greek]. 
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18.5 History and Greek Ancient Times 

A special topic in the history of sports is Greek antiquity, the period that sport and physical 
exercise acquire the timeless human values and crystallize the cultural value that affects 
Western modern civilization124. The same subject displays its own characteristics for obvious 
reasons in the history of the Greek nation, where national history incorporates the history of 
sport and, through the well-known shape of continuity, determines the national imaginary 
situation125. The abstraction and eventual "erosion" of historical time, characteristics that 
"ensured" the duration and the idealization of sports and fitness conditions and gradually 
formed a militant ideologically sporting story have dominant positions in these methodical 
conventions.  
For example, there is a outdated and wrong perception of the decline of sport in Hellenistic 
and Roman antiquity rather than the modern view of the normal change of gymnastics and 
sports institutions as an expression of the new forms of political and social organization126. 
The management of these issues is a complex process, since the intellectual contribution of 
antiquity is great, its "loans" are real and decisive and the adjustment of its ideas through the 
dimensions and mechanisms of cultural memory is irrefutable127 . The crucial point in these 
concerns is the decoupling of the research methodology, which may also deal with fields of 
continuity and intersection at historical time, from "legitimizing needs" and the re-examination 
of the significance of the past uses in the present. We refer to the way that specific societies 
interpret the past, positive or negative, and use it systematically in the context of their own 
time, which is often far away from the past that they invoke. Research into the transformation 
of past sports practices and scripts into modern expressions requires new considerations of 
                                                
124 For the presentation and critical procedure of classical heritage in modern sport: Kitroeff, A. [2004], 
Koulouri, C. [2010]. From Antiquity to Olympic Revival: Sports and Greek National Historiography 
(19th-20th Centuries). International Journal of the History of Sport 27/12: 2014-20152, Fournaraki, E. 
& Z. Papakonstantinou. [2011]. 
125 Generally, about the relationship of historians with the formation of national ideology, see 
introduction at: Berger, S. & Lorenz, C. ed. [2015]. Nationalizing the past. Historians as nation builders 
in modern Europe. Palgrave Macmillan: 1 - 25. In Greece, by the end of the 20th century, the positions 
and practices of the main exponent of romantic historiography Konstantinos Paparrigopoulos are 
reproduced, mainly by gymnastics professionals and archaeologists, according to which sport, 
physical activity and the struggling institutions acquire cultural content and become a component of 
the continuity of the nation. The effect is obvious in the History of the Greek Nation. Athens: Publishing 
Athens: [mainly] volumes B '- F'. Indicative for professionals in gymnastics in the educational and 
academic field: Pavlinis, E. [1927]. History of gymnastics. Athens [in Greek], Chrysafis, I. [1965, 
reprint]. The Gymnastics of the Ancient. Athens [in Greek]. In recent years: Giannakis, Th. [1980]. 
Physical education and sport over time. Athens [in Greek], Giatsis, S. [2000]. History of sports and 
games in the Greek world during Greco-Roman, Byzantine and Modern times. Elements from 
European sport and modern Olympic games. Thessaloniki: Elimia Graphic Arts [in Greek]. For the 
"archaeological" approach with common characteristics : Yalouris, N. eds. [1982]. The Olympic Games 
in Ancient Greece. Athens: Editorial of Athens [in Greek], Yialouris , N. [1996]. The contribution of 
struggles to the development of arts and Literature. Sports and Society 14: 43-52 [in Greek]. For the 
first changes in the writing of history of sport: Mouratidis, I. [1992]. History of physical education (with 
elements of philosophy). Thessaloniki: ɉɟɘůŰɞŭɞɡɚɑŭɖɠ / Christodoulides [in Greek], Albanidis, E., 
[2004]. History of sport in the ancient Greek world (with reference to the Olympic Games of 1896 and 
modern Greek sport). Thessaloniki: SALTO [in Greek]. 
126 For sports in the Hellenistic and imperial years, in the context of the new institutions of social and 
political organization, without the confirmation of "continuity" affairs throughout the centuries: 
Albanidis, E. [1995]. .Sports in Thrace during Hellenistic and Roman times. Xanthi, Department of 
Physical Education and Sport Science, Doctoral Thesis [in Greek], Pavlogiannis, O. [2000]. The 
evolution of gymnastics and sports ideas in Hellenistic and imperial times. Corfu: Ionian University. 
Department of History: Unpublished PhD Thesis [in Greek]. For "new" archaeological approaches: 
Kefalidou, E. [1996]. Nikitis. Illustrative study of ancient Greek sport. Thessaloniki [in Greek], 
Valavanis, P. [2004]. Sacraments and games in ancient Greece: Olympia, Delphi, Isthmia, Nemea. 
Athens: ȾŬˊɧɜ / Kapon [in Greek]. The "new" history of sports, with its inclusion in the fields of social 
and cultural history, begins in Greece with C. Koulouri: [1997]. 
127 Assmann, J. [2017]. 
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the use of the past and of the art of history. This, also, needs the ability to synthesize by 
recognizing and choosing between its sources its own and its readersô prejudices and the 
wrong opinions that the modern ones themselves have established. All this procedure has to 
become true without anachronism128. 

18.6 History and Olympic Games 

The timing of the 2004 Olympic Games in Athens and Greece, which is recorded in the 
consciousness of the modern world as the birthplace of the Olympic Games, started the 
production and the publication of a large number of writing and artistic creations for all the 
dimensions of the topic and for most of the periods of sports and gymnastics. At the level of 
historical and sociological research, what is primarily noted is the absence of principles, 
methods and tools in the work of the well-know  
receipt of the ideal version of of sport that contains human values and highlights the history of 
the Olympic Games as a way to reproduce moral values and national ideals129 . 
These scientific ñaberrationsò penetrate into the very short period of application of the Olympic 
education in our country and the few school textbooks of Olympic education130. However, since 
the Olympic Games are at the same time a global event beyond the national and local 
particularities, Olympic ideology accepts the criticism of historical and social sciences about 
creating texts and events of a dominant ideology that usually reproduce hierarchical structures 
and phenomena of exclusion and eventually misinforming131. In Greece the problem is shaped 
when a large part of this old bibliography and a big amount of dissimilar events, which 
sometimes are moving to the limits of the picturesque, constitute a composition of propaganda, 
journalism and amateur history and memoirs and testimonies in which scientific historiography 
owns a small part. From all the above we can understand that it is necessary to establish the 
view of the social and cultural practices of the Olympic Games, from a structural, functional 
and value point of view in the context of the synergy of at least historical, sociological and 
anthropological studies and following the modern perception of the ñnewò history of sports and 
physical activities to be examined through their relevance to social and cultural contexts132.  

18.7 Cultural Heritage and Sports 

Dealing with the interests and sports sciences contains the familiarity with written and virtual / 
digital files, collections, museums of Sport, ritual procedures133, bibliography about gymnastic, 
literature and sports content. Managing the material and the intangible culture of sports and 

                                                
128 Liakos, A. [1999]. Essay on a Poetic of History. Historical 6/31: 259-289 [in Greek] . See also 
Lorenz, C. & Bevernage, B. [2013]. Breaking up time: Negotiating the boundaries between present, 
past and future. Vandenhoeck & Ruprecht. 
129 For a comprehensive overview of theory and methodology issues in the history of Olympic Games: 
Koulouri, C. [2015]. The history of the Olympic Games. In Zaimakis, G. & Fournarakis, E. 100-106. 
130 Tzachrista, B. [2015]. The invention of antiquity in the Olympic Education Handbooks "Athens 
2004". In Zaimakis, G. & Fournarakis E. : 253-288. 
131 Chatziefstathiou, D. - Henry, I. [2015]. The construction of the speech on Olympism in the modern 
Olympic ɀɞtion: Olympism, Governance and Power Technologies. In Zaimakis, G. - Fournarakis, E.: 
182-214. 
132 This modern view of games takes place through works of professional historians. Indicatively: 
Georgiadis, K. [2003]. Olympic Revival: The Revival of the Olympic Games in the Modern Times. 
Athens: Publishing Athens, .Kitroeff, A. [2004]., Solomou ï Prokopiou, A. & Vogiatzi, I. [2004]. Athens 
in the late 19th century and the first international Olympic Games. Athens: General Secretariat 
Olympic Games, Historical and Ethnological Company of Greece [in Greek], Coulouri, C. [2005]. 
Athleticism, society and identity: A survey of scholarly debate. Imeros 5.1: 333-343. 
133 Indicative of "rituals" as a cultural practice: Hobsbawm, E. & Ranger, T. [2004]. The invention of 
tradition. Athens: ŪŮɛɏɚɘɞ / Themelio [in Greek], Assmann, J. [2017]. 
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physical activities is de facto a new and attractive proposal134. However, the question that 
effortlessly and maybe ironically comes in our minds is "What files? What evidence? What 
documents? And this question not only reflects the reality, but also confirms the indifference 
that for a long time the world of science and the intelligence showed on these issues and 
secondly the sloppy that exists in relation to sporting items and documents. 
 The reluctance of the state, the official organizations, the sports and cultural associations 
themselves and the individuals sports people to organize, maintain and manage their sports 
material, a remnant of the stereotypical position on the humility of sports and physical activities, 
is responsible for the poverty of sports records and the formation of a reality with broken, 
fragmented and inaccessible sports evidence, even in the official organizations, such as 
athletic federations. This is also responsible for the lack of archival consciousness in the field 
of sports. Similarly, the poverty of collections and sports museums in Greece is noticed135. A 
common element in the evaluation of the archival and museum reality of sports is the discovery 
of the well-known difficulty of moving from historicism to the new historical readings of 
postmodernism. Historicism is, therefore, a dominant example of historical knowledge 
centered around the archive, where almost all dialogue with the past and the verification of 
information takes place. In this way, the neutrality and authority of the archives (their power) 
are being shaped, a reality that often leads to the production of historical knowledge outside 
the mechanisms of controlling the historical sources of archival sources and removes it from 
modern research tools such as memory and subjectivity136. 
In a same way, in sports museums137 and especially in sports collections / exhibitions 
organized by associations, federations, social and voluntary organizations and individually 
sports people are rarely recorded attempts to apply events of social and cultural history138. On 
the other hand, there is the linear narrative concept that, with problems of research 
consistency, reproduces the well-known myths of continuity and great achievements and 
maintains the protagonists and performances in the foreground, unaware of the events, small 
and old things of everyday life, and for their faces and experiences which do not fit into the 
official narrations of history139. Regarding some international examples, such as major sports 
clubs, they are a scientific challenge, because they have managed to combine their organized 
archives with the operation of museums and libraries and using forms of public history such as 
social media and websites. 
 In Greece the "touring" in the past of sports clubs as an application of social history or the 
organization of small museums and exhibitions as a form of communal / collective memory in 
the context of their micro-history is a challenge for the exploitation of their archival material140. 

                                                
134 For cultural material management issues: Poulios I., Aliivatou, M., Arabatzis, G., Giannakidis, A., 
Karahalis, N., Mascha, E., Mouliou, M., Papadaki, M., Prosuli, X, Touloupa, S. [2015]. Cultural 
Management, Local Society, Sustainable Development. Athens: Greek Academic Electronic Books 
and Assistants [SEAB] [in Greek]. 
135 The first systematic effort: Koulouri, X. Ed. [2002].Archives and history of the Olympic Games 
Committee. Athens: International Olympic Academy [in Greek]. At the level of sports clubs: Kardasis, 
B. [1996]. Olympiakos Piraeus: An archive, a story. Istor 9: 59-86 [in Greek]. 
136 Liakos, A. [2007] : 81-89, Karr, E.H. [1999]: 11-79, Mbembe, A. [2002]. The power of the archive 
and its limits. In Hamilton, C. eds. Refiguring the archive. Cape Town: David Philip: 19-26. 
137 We mean three museums. The two in Ancient Olympia: "Museum of the Ancient Olympic Games" 
and "Museum of Modern Olympic Games" as well as the Olympic Museum in Thessaloniki. In recent 
years, the basketball thematic basketball museum of the YMCA Thessaloniki has been remarkable. . 
The two museums in Thessaloniki implement several educational programs for all levels of education. 
138 Indicatively, for a modern view of the museums see: Nakou, E. [2001]. Museums: We Things and 
Culture. Athens: Ɂɐůɞɠ / Nɘsos [in Greek], Kokkinos, G. & Alexakis, E., Ed. [2002]. Interdisciplinary 
Approaches to Museum Education. Athens: ɀŮŰŬɑɢɛɘɞ / Metaichmio [in Greek], Gazi, A. & Nikiforidou, 
A. [2004]. Texts about museums and exhibitions. Considerations, methodology, study. Museology 
International Scientific Electronic Journal, Issue 2 [in Greek]. 
139 Vamplew, W. [1998]. Facts and artefacts: Sports historians and sports museums. Journal of Sport 
History, 25/2: 268-282. 
140 Thematic Museum of the Historic Athletic Club of YMCA Thessaloniki which has at its target point 
the sport of Basketball. For this different approach and study of sports clubs and sports that cultivate in 
the fields of social and cultural history: Koulouri, C. [1997]. 209 - 259 [Panellinios Athens: Gymnastic 
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They may also be involved in the study of local [sports] history that records the specificities of 
each city as well as any influences it has received from other cultures and combines it with the 
founding of sports clubs as a conscious choice of local societies and as a new proposition of 
sociability141.  
They can also follow the oral history that builds new sources of information, giving voice to 
people not only from the foreground but also from the background, people who have offered 
time, money and their own soul to support sports. No matter how these paths of historical 
browsing are drawn, they are a way to mitigate the real danger, which is to write the history of 
sports in the absence of records and evidence.  

18.8 Conclusions 

Sport has always been a complex and extremely popular phenomenon, and as a result it has 
a wide resonance and a high popular base, it is very popular to all the different classes and a 
very big part of the media. Because of this situation sports are offered to develop cultural and 
intercultural approaches. The issue of problematic historical information is primary because it 
confirms the inadequate historical research and the outdated knowledge production, since 
History is not only a science but also an art / technique as it examines the methods of 
processing the past and transmitting information. However, all this defines only the surface of 
the problem. Historical recording and analysis of this reality, which is a key priority for modern 
science and manly work of the historian of sport, faces difficulties, because sports remain for 
a long time captive of mythologies and their demonic activities. The approaching of sports as 
a distinct subject of social sciences through the demanding of social and cultural history is a 
laborious process because it must reach a greater depth than its stereotypes reach. And 
because these stereotypes are usually based on reality, prior to historical writing, it is 
necessary to precede the turning of the research look into the daily reality, where those who 
do not fit in the martial and national stories remain inert and speechless. 
 
  

                                                
Club], 261-289 [Ethnikos Athens: Gymnastic Club], 291-219 [Omilos Ereton Pireus: Rowing Sport 
club], 321-355 [Tennis Club of Athens]. 
141 Indicatively: Tombros, N. [2010]. Nautical Club of Patra.80 years of gold history in the water sports. 
Patra : Nautical Club of Patra [in Greek], Ballas, G. [2017]. Nautical Glub of Argostoli.The difficult 
times of 1957 - 1983 (the beginning - the action - the athletes). Argostoli: Kefalonitis [in Greek]. 
Different writing, in accordance with the principles and methods of social history, is a book of Zaimaki, 
G. [2010]. Ergotelis [1909 - 2009]. Pictures of the athletic and social history of a progressive-friendly 
club. Athens: ȷɚŮɝɎɜŭɟŮɘŬ / Alexandria [in Greek]. For a suggestion of educational use of the cultural 
history of a sports club see: Pavlogiannis, A. & Ganatsiou, P. [2018]. When Art meets the History of 
Sport - An Educational Program for the Navy Sports Club of Corfu [NAOK]. In Proceedings of the 
Conference "Bridges of Communication of Art and Didactics". [Regional South Aegean Education 
Directorate, Syros 10-12 / 6/2016]. Athens: Ars Libri [under publication] ï [in Greek]. 
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19.1 Abstract  

This research is one of several works that assesses the performance of commercial banks in 
Kosovo, including the structure of non-performing loans in the Banking System of the Republic 
of Kosovo. The main purpose of this paper is the analysis of impact of nonperforming loans on 
the banking sector in Kosovo. The research was conducted based on the financial indicators 
of commercial banks such as: first tier capital, second tier capital, total capital and total loans. 
These indicators are obtained from the Central Bank of the Republic of Kosovo, and the 
examination period is 10 years 2006-2015. Consequently, several questions arise: Do 
nonperforming loans have a negative impact on other financial indicators in the banking system 
of Kosovo? What is the impact of nonperforming loans on total capital? What is the impact of 
nonperforming loans on lending? To answer these questions, we did a review of empirical 
studies using the SPSS model for the impact of bad loans measurement. In reviewing the 
foreign literature, one can notice that there are more studies that provide the direct relation of 
financial indicators in non-performing loans, whereas we have researched the impact and 
dependence of non-performing loans on those financial indicators. 

Keywords: Non-performing loans, credit risk, lending, total capital and total loans. 
JEL Code: G01 G21 G31 

19.2 Introduction 

Regardless of the fact that risk management techniques were considerably developed recently 
for risk management in a structured manner, still the risk was too exposed and created 
conditions for systematic instability.  
According to studies of many authors, a strong and independent management is highly 
necessary for the bank, as well as strict monitoring by regulatory authorities, such that the risks 
of todayôs modern banks are managed adequately, and in addition, according to them, banking 
governance plays an important role in the bank performance (Acharya and Richardson, 2009; 
Kirkpatric, 2009; Diamond and Rajan, 2009). Despite ongoing efforts to control banking lending 
activities, problem loans are still large in numbers. According to the Global Financial Stability 
Report, the International Monetary Fund (2007), the overall level of problem loans exposes 
large disparities in many developed and developing countries.  
According to studies by authors Keeton and Morris (1987) and a study by Keeton (1999) high 
losses suffered by banks come as a result of different processes, mainly due to a weak process 
of loan management, some banks represent a high level of loan losses because they are 
located in areas with unfavorable economic conditions, and the banksô desire to extend loans 
even when the problem loan ratio is increasing rapidly. The concern due to the high level 
presence of NPLs in the whole world and especially in Europe, prompted us to analyze the 
NPL status in Kosovo. The main purpose of this research is credit analysis in general in 
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commercial banks in Kosovo. To be exact, the study relates to problems of loans that do not 
perform, i.e. non-performing loans. The concern regarding non-performing loans in European 
countries where the level of bad loans is constantly increasing, is the instigator of our research. 
This financial situation is also present in Kosovo. However, with a very low significant 
difference compared to the countries of the region. Our study is motivated by hypotheses that 
non-performing loans will affect in the banking sector. In this research we have focused mainly 
on the analysis of the impact of these loans on capital indicators and on lending of banks. The 
main purpose of this research was to conduct an analysis of lending in general in the 
commercial banks in Kosovo with a focus on non-performing loans and their impact in the 
banking sector.  

19.3 Literature Review 

The financial system health has an important role in a country (Abiola and Olausi, 2014; Das 
and Ghosh, 2007), as its failure could undermine the country's economic development. The 
company's financial performance is the ability to generate new resources every day. 
Measurement of banking performance can be carried out through traditional measurements 
and market-based measurements (Aktan and Bulut, 2008). Empirical research has revealed 
evidence that supports the view that financial development contributes to economic growth. 
Our research concretely explores non-performing loans in the Kosovo Banking System.  
The deterioration of loan quality, as per authors Reinhart and Rogoff (2010) may result in 
significant losses to the bank and this is known as the beginning of a bank crisis. The simple 
banking theory is that banks act as financial intermediaries between depositors and borrowers 
(Diamond et al, 1984). 
According to Mishkin (2007) the financial system throughout the entire world is extremely 
complex, the banks are also the most important source of external funds used for financing 
businesses. Therefore, banks have an important position in the economy of the whole world, 
acting as a financial intermediary for private consumers, for the businesses and the 
governments. The theory on banking system as a financial intermediary has been published 
by many well-known journals and also includes some of the most renowned economists in the 
field, such as: (Keynes, 1936; Gurley and Shaw, 1955; Diamond et al., 1984, 1991, 1997; 
Diamond and Rajan, 2001; Eatwell, Milgate and Newman, 1989; Myers and Rajan, 1998; Allen 
and Santomero, 2001; Matthews and Thompson; 2005) and many other authors. Regardless 
of the volume of loans, both performing and non-performing, there is no relevant global 
standard for their classification and reporting. However, in more and more countries, the 
regulators and banks are moving towards adoption and adaptation of best practices (Grieser 
and Wulfken, 2009). 
According to Sufian (2011) trend movements of credit risk are obvious from the fact of how the 
bank is provisioned within a year compared to total loans. In addition, Flamini, Schumacher 
and McDonald (2009), define credit risk as the proportion of total loans to total assets. Credit 
risk by many authors is considered a critical issue in bank management, and therefore special 
attention should be paid to credit risk as it automatically affects the bank's profitability. 
Alalaya and Khattab (2015) argued that commercial banks have an important role in the 
economic development and are one of the main indicators that trigger economic growth as a 
community service provider, and meetings are also considered necessary for services carried 
out with monetary means in the form of loans or debts. According to researchers Pass and 
Davies (1993), banks in the physical sense as depository institutions should be licensed by the 
country's authorities to act as a depot for the depositing of financial means of natural persons, 
enterprises and other institutions, and also as a financial institution the bank should always be 
available to customers seeking financial consulting.  



 
 

171 

19.4 Methodology 

This paper is based on the financial data of commercial banks of the Republic of Kosovo on 
the management of credit risk, namely of problem loans. The main methods used in this paper 
are: structure index, dynamics index and correlation. The statistical package SPSS 22, which 
was considered a good inclusive opportunity to increase the credibility of the scientific study, 
has been applied for the findings on these parameters and the processing of data. Data 
obtained are presented through.  
 
 

 
 
 
 
 
 
 

Source: Author  
      
       

        
 
    
 

Figure. 1. Conceptual model of variables 

 
To describe the type of information, we have used the quantitative research method, and this 
kind of data is collected during the analyzed experiment. Many authors have used different 
models to see the impact of various factors on the problem loan level.  

19.5 Results and Discussion 

This section presents detailed results of this empirical study. The hypotheses examine whether 
non-performing loans have correlation to total capital and total loans. Initially, a comparison of 
total capital, total loans and non-performing loans was carried out over the 10-year period 
2006-2015. The main researched hypotheses have been verified through the linear regression. 

Research results related to the first hypothesis 
Results by linear regression 

 

¶ First Hypothesis H1: Trend of nonperforming loans has no negative impact on capital 
indicators. 

In order to answer this question and in the function of verifying the above hypothesis, a linear 
regression model was built from the SPSS 23 statistical package. This model assists to obtain 
the link between nonperforming loans (independent variable - Y) and total capital (dependent 
variable - X1). 
 The regression model is Y= 118.631+(1.597X1) 
 Results are presented on table 1. 
 This model is presented as significant (F=35.452, p< 0.05 ) and its explanatory power 
is approximately 93%  (R= 0.928). 
 Findings show that the independent variable, the nonperforming loans, had no negative 
impact (B=1.597) on the dependent variable which is the banksô total capital. Therefore, 
nonperforming loans had no impact on the decrease (t=5.344, p<0.05) of the banksô total 
capital. Though theoretically, the growth of non-performing loans has an impact on the 
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reduction of capital indicators since when problem loans increase and become loan losses, 
this increases expenditures on loan losses which has an impact on reducing net profit, and this 
directly leads to a decrease in capital and capital adequacy ratios. In our research case, the 
result shows that non-performing loans have no impact on reducing total capital, because the 
profit over the years has been much higher than expenditure from bad debts (non-performing 
loans). 
 

Summary of the model 

 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .928. .861 .857 .37858 

a. Predictors: (Constant), Nonperforming loans 
b. Dependent variable: Total capital 
 

ANOVAa 

Model 
Sum of 

Squares df 
Mean 

Square F Sig. 

1 Regression 262324.250 1 262324.250 35.452 .000. 

Residual 42336.937 38 1114,130     

Total 304661.187 39       

a. Dependent variable: Total loans 
b. Predictors: (Constant), Nonperforming loans 

 

Coefficients 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B 
Std. 
Error Beta 

1 (Constant) 118.631 10.061   1.791 ,000 

Nonperforming loans 1.597 .104 .928 5.344 ,000 

a. Dependent variable: Total capital 

Table 1: Regression model results 

 
In conclusion, the following results were obtained and discussed by comparing non-performing 
loans with Tier I capital, Tier II capital and total capital, and using regression, the impact of 
nonperforming loans on total capital was measured.  
The linear regression model shows that non-performing loans did not have an adverse impact 
on bank total capital with coefficients (t = 5.344, p <0.05), therefore non-performing loans did 
not result in reduction of total bank capital. As noted above, the growth of non-performing loans 
has an impact on the reduction of capital indicators since when problem loans increase and 
become loan losses, this increases expenditures on loan losses which has an impact on 
reducing net profit, and this directly leads to a decrease in capital and capital adequacy ratios. 
In our research case, the result shows that non-performing loans have no impact on reducing 
total capital, because the profit over the years has been much higher than expenditure from 
bad debts (non-performing loans).  



 
 

173 

19.6 Research results related to the second hypothesis 

19.6.1 Results by correlation  

Verification of H2 hypothesis: Non-performing loans impact a decrease of lending in the 
banking sector. In order to answer this question and in the function of verifying the above 
hypothesis, a linear regression model was built from the SPSS 23 statistical package. This 
model assists to obtain the link between non-performing loans (dependent variable - Y) and 
dividend (independent variable - X1). 
The regression model is Y= 92.665 +(-3.903X1) 
Results are presented on table 2. 
This model is presented as significant (F=27.629, p< 0.05 ) and its explanatory power is 
approximately 65%  (R= 0.649). 
The analysis shows that non-performing loans have a negative impact on lending (t=-5.256, 
p<0.05). The result is also confirmed by coefficient (B=-3.903) where findings show that lending 
has been decreasing over the years in the banking system in Kosovo, while non-performing 
loans have been increasing. 
 

Summary of the model 
a. Predictors: (Constant), Nonperforming loans  
b. Dependent variable: Total loans 

Coefficients 

a. Dependent variable: Total loans 

 
Table 2: Regression model results 
 
As mentioned above, the linear regression model was applied for the verification of this 
hypothesis. The following results were obtained and discussed by comparing non-performing 
loans with total loans.  
 
The linear regression model shows that non-performing loans have a negative impact on 
lending (t=-5.256, p<0.05). This result is also confirmed by the coefficient (B = -3.303). To 
study the link between these two variables, the ratio of total loans to problem loans was 
applied. 
There has been various research on lending and non-performing loans, we have analyzed 
some studies that show that there is a negative correlation between non-performing loans and 
total loans, this suggests that we may obtain a negative impact from total loans to non-
performing loans (Hosna, Manzura & Juanjuan, 2009; Felix and Claudine, 2008). Referring to 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .649a .421 .406 1.398 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 43292.380 1 43292.380 27.629 .000b 

Residual 59541.874 38 1566.891   

Total 102834.253 39    

a. Dependent variable: Total loans 

b. Predictors: (Constant), Nonperforming loans  
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B 
Std. 
Error Beta 

1 (Constant) 92.665 1.180   14.037 .000 

Total loans -3.903 .021 -.649 -5.256 .000 
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such well-known authors' research we also studied the correlation between these variables 
and our findings correspond to the findings of foreign authors. 

19.7 Conclusions 

According to the results of our research we can conclude that non-performing loans are an 
important factor that may affect the financial health of the banking system. In the Kosovo 
banking system, non-performing loans are not very high compared to the countries of the 
region and other countries, and during the period examined in our study they did not have any 
significant impact that exacerbates the banking system.  
Regression findings show that non-performing loans as independent variables have an impact 
on almost all other variables, and we have come to the conclusion that the financial health of 
the banking system is affected by problem loans, which may have an impact on many financial 
ratios, an actual example of verification of the above is our research. 
In support of the above conclusions from the theoretical approach and the analysis of empirical 
data we think that it is necessary to make some recommendations regarding the reduction of 
the number of non-performing loans. 
Although non-performing loans in Kosovo are well managed and are at a lower level than those 
of the region, it is still very important to be careful with some factors that may affect the increase 
in the number of non-performing loans, an example is the loan interest rate which should be 
lower than it is at this point, because this can greatly affect the borrowerôs difficulty of repaying 
loan installments. Such difficulties are reflected when loans begin to be classified into different 
categories such as: B, C and D where, in these cases, in most banks in Kosovo, the lender 
initially only collects interest and the rest of the principal remains unpaid, which means that the 
bank receives revenue but the clientôs principal debt is not decreased, only interest is repaid 
and now calculated as default interest. All this prevents the loan repayment and causes such 
loans to become non-performing loans.  
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20.1 Abstract 

Co-creation is a process which brings different parties, including customers and other 
stakeholders together to jointly produce mutually valued outcome through new forms of 
interaction, service and learning mechanisms. Co-creation strives to generate new practical 
co-operation methods between different actors to foster interaction and interplay amongst 
them. Co-creation requires a new set of skills and capabilities in which companies and 
universities do not often have sufficient capacity or experience.  
 
Currently, 28 cities have Demola node in 15 countries. Demola is operated by local teams and 
facilitators in every location with 56 university partners and has engaged more than 900 
companies into co-creation with students.  
Despite an existing and successful global co-creation network, there is an ongoing need to 
explore new opportunities to improve the co-creation expertise in the local and global scale in 
Demola network.  
 
Demola has recently launched a global ñco-facilitationò program to support different Demola 
nodes by providing co-creation facilitator experts to facilitate the multidisciplinary teams and 
company partners together with the local facilitators. Co-facilitation is a method and not an 
outsourced facilitation service replacing or taking away the role of the local facilitators. Co-
facilitation brings in and integrates knowledge, insights and diverse skill sets to be part of the 
global co-creation ecosystem to benefit the teams, companies, and R&D.  
Demola co-facilitation program has been reaching out internationally to research communities 
and R&D infrastructure providers into open innovation process to connect different players to 
increase the quality and outcome of the co-creation projects. With the co-facilitation program, 
Demola has generated new practical co-operation method between different actors to have a 
sustainable model for utilization of researchers and academic R&D facilities globally. Co-
facilitated co-creation and learning environment is also recognized as an international 
education program and has a legal entity to provide ECTS credit points. The education 
program and credit points are not targeted only to university students, but it also serves as 
continuing education program for the participating staff of the companies. 
The Demola co-facilitation program has been piloted in 10 countries, and it has shown to be 
effective where cooperation between universities and companies has been infrequent, and the 
collaboration models have been weak.  

Keywords: Demola, Co-creation, Open innovation, R&D, Co-facilitation 
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effective Co-Creation 
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20.2 Introduction 

Co-creation is a concept closely linked to open innovation. It is a process which brings different 
parties, including customers and other stakeholders together to jointly produce a mutually 
valued outcome through new forms of interaction, service and learning mechanism [1]. Co-
creation can lead to better, quicker and less risky innovations that are beneficial to customers 
and companies. Co-creation includes direct innovation outcomes, like increased speed to 
market, lower cost, resulting in increased profits for companies and reduced sales prices for 
customers, improved product quality and higher customer satisfaction, reduced risk of 
innovation efforts not meeting customer needs [2]. Demola is a platform to experiment and test 
new ideas effectively, but also to validate and solve problems. Demola project offers the 
possibility to work in a multidisciplinary, talented team in fully facilitated innovation environment 
consisting of university students, researchers, and various companies. The project team 
includes 4-6 university students and project partner. For both students, company mentors and 
university professors, Demola provides a common framework and an inspiring atmosphere of 
creative co-creation and new learning environment. At Demola, university students and 
professors develop product and service demonstrators together with companies and public 
sector and create new solutions to real-life problems, business ideas and start-up challenges 
in multidisciplinary teams.  
The Demola model is operating in various countries and has especially proved useful where 
cooperation between universities and companies is infrequent, study programs lack practical 
aspects, and the collaboration models are weak, based on traditional internships. Currently, 
Demola operates in 15 countries running local teams in every location.  

20.3 Opportunities for open innovation 

Open innovation offers significant opportunities for companies and SMEs. It is an innovation 
process in which companies use external knowledge and external paths to market to advance 
and commercialize their technology. The open innovation paradigm addresses the need to 
increase linkages for innovation and speed up knowledge diffusion. The idea is related to the 
need to combine and integrate different technologies, various (often multidisciplinary) types of 
knowledge, and diverse skill sets[3]. IP is intimately linked to open innovation. Efficient 
management of intellectual property combined with business acumen can assist firms in 
developing effective open innovation strategies [4]. For researchȤintensive SMEs, open 
innovation processes provide new opportunities to license IP instead of having to develop them 
into own products and services. For innovationȤdriven SMEs, open source and coȤcreation are 
the basis for the development and exchange of knowledge 

20.4 Lack of the co-creation culture and skills 

SMEs do not usually facilitate thinking out of the box, which leads to closed innovation, 
subcontracting, etc. They lack understanding and skills of connecting to different knowledge 
providers and partners and perceive high risk in such partnership modes.  
Companies lack how to design cases for co-creation. For the majority of companies, innovation 
and R&D processes are mainly organized around internal development and project-based 
subcontracting models. Co-creation requires a new set of skills and capabilities where 
companies, and especially SMEs, do not have sufficient capacity or experiences. Often limited 
resources of companies and their focus on todayôs business result ininsufficient effort and 
capabilities required to develop future approaches and opportunities. European economies are 
often dominated by SMEs, and thus their capacity for co-creative innovation is crucial for 
business renewal. 
Co-creation as a process and relevant discipline engaging different parties, including changing 
the focus from company-centric to end user-consumer centric, has been identified as one of 
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key factors facilitating the overcoming of the above limitations and gaining an advantage for 
all kinds of SMEs [5]. 
One major challenge in the co-facilitated co-creation process is the companiesô limited 
perception, skills, and knowledge about co-creation specific aspects. The co-facilitation will 
raise awareness and increase the knowledge among the companies about the potential of co-
creation processes, which will increase the absorptive capacity of companies in general and 
provide a methodology for formulating the companies demands for innovative ideas.  
Demola projects create a novel approach to engage companies and improve their capacity for 
co-creation and to utilize under-leveraged research output. Efficient global linkages and 
matching of end users, innovative firms and research partners for team co-creation, and 
access to other resources such as knowledge and prototyping facilities is a critical success 
factor for co-creation scale-up and growth. 
Transnational linkages are a mean that allows organizations to tap into a broader base of ideas 
and technology, find complementary expertise, and pool competencies to overcome barriers, 
such as lack of management resources and technological competencies. New ideas emerge 
from the combination of existing knowledge from various sources and, therefore, the diffusion 
of innovations is critical for future progress [6] 
This approach includes elements focusing on the design of viable co-creation cases, customer 
and researcher involvement and linkage with innovation system stakeholders and research 
facilities. The co-facilitation program is based on the ideas of co-creation and open innovation 
that by definition mean ñinnovating together.ò Co-creation and open innovation strive to 
generate new practical co-operation methods between different actors to foster interaction and 
interplay amongst them [7] 

20.5 Cross-disciplinary multi-stakeholder co-creation 
project teamwork  

The local teamwork is facilitated by team facilitator and supported by co-facilitator expert 
engagement at specific project milestones to support the co-creation. Knowledge sharing and 
innovation management is key to successful process development and sustainability. The 
social network-based community of team facilitators already exists in Demola network, with 
online communication, dedicated taskforce groups, and annual meetings. Demola co-
facilitation provides experienced facilitators while using a proven Demola model as a core 
process with essential co-creation elements. While utilizing the existing resources and 
knowledge, the co-facilitation includes access and connection to a vast knowledge base and 
numerous innovation actors in other Demola locations and regions outside the local project 
partnership. The model is mature enough to match end users, companies, research, and to 
build teams of various stakeholders, talents, and experts to meet innovation demands globally. 
Business, academia, government and public work together in end-user demand focused teams 
to co-create the future and drive structural changes far beyond the scope of what any one 
organization or person could do alone. This model also encompasses user-oriented innovation 
models to take full advantage of ideas' cross-fertilization leading to experimentation and 
prototyping in a real-world setting, The co-facilitated co-creation flow of knowledge is cross-
cutting through all sectors and can easily be transferred to other countries. The methods 
developed and piloted in the project can be utilized in finding solutions to companies as well 
as applied to solve grand societal challenges, and will, therefore, contribute to increasing the 
socio-economic value for citizens. The co-creation process has also proven to be very 
successful regarding increasing studentsô learning capabilities which is also a socio-economic 
benefit. Working on multidisciplinary teams equips students with valuable skills for working life. 
Also, they learn cross-discipline collaboration which improves their employment opportunities 
[8].  
The co-facilitation program will add a new element to the co-creation process by developing 
methods for involving researcher communities and piloting international mechanisms to 
connect relevant research to the co-creation process. The co-facilitation program will also 
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enhance the change of the mindset of companies and faculties at the universities, and create 
a win-win-situation where more companies will get involved in cross-disciplinary co-creation 
and create an interdisciplinary approach at the universities. Ultimately, the co-facilitation 
program is about a paradigm shift concerning the origins of innovations: The concept of the 
innovation ecosystem stresses that the flow of ideas, technology, and information among 
people, enterprises, and institutions is the key to a vibrant and productive innovation 
environment. 

20.6 Conclusions 

Demola co-facilitated Co-creation project program builds on quadruple helix notion with the 
aim to bring innovation system actors, including businesses, end-users (whether citizens, 
businesses, government or NGOs), academia and government to co-create together. It is of 
great importance for a successful co-creation process that all stakeholders have the same 
level of knowledge and understanding what are the specific issues and challenges of 
partnering with others in end-user centric co-creation, follow the same process and engage 
with trust and clear commitment. Demola provides a systematic method with clear roles and 
responsibilities for the co-facilitated co-creation platform, which is managed by experienced, 
well-connected and trusted Demola facilitators. A legal framework defining the goals, major 
milestones in the process, intellectual property (IP) rights, allocated resources and other 
specific issues is a crucial foundation for building commitment and trust.  
One of the key concepts in Demola is based on a notion that universities are an essential 
source of knowledge and ideas for companies. However, the companyôs range of means to 
exploit university-based know-how is limited and therefore underutilized [9].  
The Demola multi-disciplinary concept enables efficient collaboration between universities and 
industry, running concrete co-facilitated co-creation activities between companies, public 
sector, university students, and professors. Demola platform presents a cost-effective way for 
companies and public sector organizations to broaden their R&D bases and develop 
alternative avenues of access to the market.  
International partnership in co-creation and business activities can open for firms a broader 
geographic market. By creating an active co-facilitating service that matches relevant links 
at international level increases the economic impacts of co-creation. 
 

The co-facilitated co-creation flow of knowledge is cross-cutting through all sectors and 
can easily be transferred to other countries. The methods developed and piloted in the 
project can be utilized in finding solutions to companies as well as applied to solve grand 
societal challenges, and will, therefore, contribute to increasing the socio-economic value 
for citizens. 
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21.1 Abstract 

The use of multimedia tools for the promotion of cultural heritage and the creation of interactive 
gamification environments can support learning and have been in the center of mixed reality 
research for years. This paper presents a work-in-progress that has been designed for deeper 
access to cultural knowledge, with the use of different technologies and addressed to different 
user categories. The ñ360o interactive visual Corfu guideò is a tool aimed for visitors that 
focuses at the cultural and historical familiarization with monuments and offers high interactivity 
with several points of interest, with no physical visit necessary. The project utilizes 360o videos 
in order to create immersive and authentic experiences.  

21.2 Introduction 

World Heritage Sites are highly touristic destinations that welcome several kinds of visitors on 
a yearly basis. Before travelling, a visitor usually prepares the visit by searching information 
about the destination beforehand either from a website, a travel guide or some other traditional 
promotional means. The amount and kind of information seeking depends on the level of 
knowledge the visitor wishes to acquire according to different tourist typologies. Tourist 
behavior analysis has shown that when visiting a cultural destination, the interest to gain 
deeper knowledge of the destinationôs culture increases, as the mankindôs inherent curiosity 
and desire to explore cultural identities across the world is one of the main motivations of 
tourism [see 1]. According to tourist typologies, visitor behavior has been categorized based 
on the visitorôs travel experience and motivation for holiday-taking into the above: the 
purposeful, the sightseeing, the casual, the incidental and the serendipitous [see 2&3].  

 
Figure 1: Tourist typologies according to the importance of cultural tourism  
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in the decision to visit a destination 

 
The purposeful cultural tourist commonly has a primary motivation to live a deep experience 
of the destinationôs culture. The serendipitous cultural tourist usually experiences sightseeing 
gaining some knowledge of the destinationôs culture. The casual and incidental tourist usually 
choose a destination due to other reasons, such as sea, sun, sports, etc, yet while visiting they 
are engaged to some cultural activity and get a shallow knowledge of the destinationôs culture. 
There are two basic dimensions in the segmentation of the cultural tourism market: (i) the 
importance of cultural motives in the decision to visit a destination and (ii) the depth of 
experience [see 2]. Visitor behavior seems to be determined by their attitudes, actions and 
motivations [see 3]. 

21.3 Worldschooling and incidental learning in travelling  

Learning is a continuous process not only referring to students or academic learners. Anyone 
can be a potential learner, because learning can be formal, non-formal and informal [see 4]. 
When referring to travelling, a new pedagogical approach for learning rises, which is called 
ñworldschoolingò. This term was first mentioned by Gerzon [see 5] who is a traveler and writer, 
and defines it as "... when the whole world is your school, instead of school being your whole 
worldò. Worldschooling, regardless of demographic characteristics and personal interests, 
promotes human development at three areas: social and personal development, and 
experiential academics [see 6]. For the personal development which is related to the cultivation 
of everyday life skills and lifelong learning, knowledge is constructed through out-of-classroom 
experiences.  
Toward this direction, travelling can be educational because it broadens the mind as people 
learn and interpret experiences [see 7]. There are also many times when a visitor travels 
without having planned visits to museums or archaeological sites, and without intention to learn 
deeply about the place he visits but travels solely for purposes of recreation or relaxing. This 
visitor can come across many interesting sites and coming in contact with new environments 
he can learn effortlessly without having sought it at first. This process is called ñincidental 
learningò. As in incidental learning there is a sense of unplanned process without existing a 
specific intention to learn, purpose and goal-driven [see 8], the "learner" learns through an 
activity quite unrelated to the educational process and thus not directly perceived by the learner 
himself but also by others [see 9]. 

21.4 Smart education, learning and smart technologies  

When Aristotle was referring to techne, episteme, and phronesis, defined the theoretical 
framework for learning and travel [see 10]. Techne is the knowledge of craftsmanship, 
episteme is the propositional knowledge, and phronesis is the wisdom. A visitor can meet all 
three of these elements in the new places he discovers. The opportunity of travel promotes 
skills and cutting edge technologies can forward, and reinforce the random or incidental 
learning, and transform it into deliberate learning. Thus, travelling can be emerging as the 
platform supporting the new pedagogy of the 21st century, which focuses to the ability to learn, 
communicate, collaborate, participate, explore and create. These skills are known as ñthe 4 
Csò: critical thinking, communication, collaboration, and creativity [see 11]. In the service of 4 
Cs, the current trend of education, ñSmart Educationò, offers through technological 
development, smart learning environments providing experiences to learners [see 12&13]. 
There are many different types of technology used to sustain, and enhance ñsmartò learning. 
Devices, and technologies are inextricably linked [see 12]. Smart devices, which are small, 
portable, and affordable (e.g. smartphones/tablets, laptop, Google glasses etc.), support 
learners anytime, and anywhere and smart software provides adaptability, and flexibility. Thus, 
learning can be succeed easily and effortlessly, as most people always carry small portable 
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devices such as mobile phones and tablets, especially the latest technology that supports 
"smart" technologies.  

21.5 Learning from technology in tourism and travelling 

Nowadays, culture and tourism sectors are constantly looking for new means of visitor 
engagement [see P14]. Especially in the field of cultural heritage tourism, the utilization of new 
and innovative technologies enhances the learning experience of the visitor [see 15] and 
maximizes user satisfaction and understanding of a destination [see 16]. Web-based 
applications in cultural tourism make cultural heritage accessible to all [see 17] offering 
interaction with different options and different levels of information according to oneôs interest.  
Travellers, generally, have their mobile phones to communicate and/or take pictures. In Smart 
Cities, i.e. the cities which represent an environment where technology is embedded within the 
city [see 18], it is very likely to find points of interest with QR Codes. Mobile apps based on 
virtual and augmented reality allow visitors by shooting a QR Code or an exhibit to discover 
other information. There is also the possibility for visitors to add their own information and their 
own content and from simple visitors to transform themselves into product designers as expert 
content, a process that activates the principles of learning by design. Thus, symptomatic 
learning is transformed into deliberate and systematic. Learning by Design is not simply an 
exercise in applying the new digital media to learning but is an attempt to create social relations 
of learning and collaborative relations of pedagogical design [see 19&20]. 
The uses of Digital Cultural Products, which are basically constructed with interactive 3D 
models, are autonomous and offer interactive experience, creating new conditions for cultural 
tourism. This interaction takes on elements of game experience [see 21]. Such Digital Cultural 
Products is the Virtual Guide for physical visitors which will be able to learn by exploring, guided 
by virtual agents [see 22], and Virtual Tours, aimed at remote visitors - internet users [see 23]. 
3D-holograms and telepresence devices promise to eliminate geographical distance enabling 
travellers to be virtually present in any location at any time. An interactive system with virtual 
tours does not just offer visitors -physical or remote - a dynamic tour experience but the 
opportunity to get to know the presence of a robot that is programmed for guided tours [see 
24]. 

21.6 Visual Interactive Guide for access to cultural 
information 

The above research on the connectivity between travelling, use of technologies, user 
experience and learning led to the creation of a case study visual guide for Cultural Sites that 
utilizes 360o videos for general tour inside the room and offers interactivity with several points 
of interest. The user interacts with the points of interest and gets access to different levels and 
kinds of information for each point of interest, according to their interest. The case study has 
been implemented at the Town Hall of Corfu, situated in one of the most visited public squares 
of the Old Town of Corfu, a World Heritage Site inscribed at UNESCOôs List since 2007. The 
Town Hall of Corfu is the former San Giacommo Theatre, a 16th century building and one of 
the most historic places in Corfu, with high cultural value but not normally accessible to visitors 
as it hosts the official Mayorôs Office. 
In the used methodology the first step was to choose the place and theme. After having chosen 
the place (Town Hall of Corfu and the Mayorôs Office) the points of interest had been decided 
and the scenario was created for the general tour and for the presentation of each point of 
interest. Then, the design of the gamification experience was created in order to support 
incidental learning (no questions, no forced content, simply incidental learning at the first level) 
and the recording of the video with the use of 360o camera followed. Two kinds of videos were 
recorded, one that simply covered the room and one with the assistance of a professional tour 
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guide that presented both the room and each point of interest with information that occurred 
during the historical research.  
The relevant documentation (photos, texts, audio and videos) was imbedded at the points of 
interest that had been marked with special graphics created for the case-study and the system 
was finally competed with the addition of interaction with the points of interest using UNITY 3D 
game development application. When a visitor is looking a point of interest, which have been 
signed with graphics, the access to extended information is presented. The information is either 
a short presentation, for example a guided tour of the room, photo galleries or other type of 
multimedia/content descriptive information.  
 

 
 

Figure 2: 360o video capture of the Mayorôs office showing a PoI [F2] 
 
Visitors can explore the room physically by moving their heads and the audio experience is 
directional. For the case of distance visiting, a specific point outside the building has been 
chosen and by scanning on it with a mobile device it shows the option of interactive guidance. 
In that case someone can virtually visit the room while being on the outside of the building. 
Finally, issues of usability and aesthetics have also been taken into strong consideration, as 
those kinds of applications apply to wide audiences with a wide range of abilities [see 25] and 
need to be relevantly adjusted. 
 

 
 

Figure 3: Capture of the professional guide presenting the room [F3] 

 
At the moment the case study is being expanded to both operability and content. The content 
expansion aims at including other important sites of the Old Town of Corfu. Special focus will 
be given to buildings with cultural importance but not normally visited by tourists and to 
buildings under protection where visits are restricted due to safety reasons. In this manner 
accessibility will be offered to otherwise hidden treasures of the local cultural heritage, without 
risking the deterioration of the monument. In terms of operability, the design expert is working 
on elaboration customizable hotspots per scenes and alternative presentations of the available 
content such as video pop-up overlay, full scene change and floating controls. The next goal 
is to create a fully functional interactive guide for the monument ensemble. 

21.7 Conclusions 

It is evident that 360o videos can create highly immersive video environments that offer an 
increased sense of real presence to the users either locally or remotely. In particular 
augmented, virtual reality and 360o technologies provide with unique opportunities for the 
tourism destination market to assist the communication between specially targeted markets by 
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offering a rich environment to potential visitors. Despite the fact that technology itself does not 
replace the need for human guidance, it may help personalize the experience and make it 
more engaging and direct. When referring to monuments and sites, the use of such 
technologies also suggest a protective role as they provide with an alternative way of 
experiencing a place and help to prevent overcrowding at a protected Site.  
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22.1 Abstract 

Nowadays, the number of children identified as having specific learning difficulties is rising. 
This fact highlights the possibility of having children with these difficulties in every class 
(Macintyre, 2003). Specific learning difficulties (SPLD) is an umbrella term used for Dyslexia, 
Attention Deficit Hyperactivity Disorder (ADHD), Developmental Dyscalculia (DD), Dyspraxia 
and Specific Language Impairment and appears approximately at the 7-10% of the population. 
These children have difficulties in learning and are diagnosed according to the discrepancy 
criterion (Reid, 2009; Bishop, 2004) which indicates a discrepancy between good intelligent 
and pure academic performance. 
Primary intervention for children with SPLD is crucial and for that reason significant effort has 
been made to develop educational tools with the use of ICT, suitable for children with special 
educational needs as children can benefit from the use of new technology. Examples of the 
use of ICT and a currently running research are presented. 

Keywords: SPLD, ADHD, Developmental Dyscalculia, ICT 

22.2 Introduction 

22.2.1 Symptoms of Developmental Dyscalculia  

The most significant symptom of DD is the mathematical anxiety; often these children suffer 
from stress when they deal with maths and usually they create negative emotions and 
perceptions about them (Shalev, 2004). Karagiannakis et al. (2014) grouped the symptoms 
into four categories:  
a) Visio-spatial difficulties (in which belong children that have difficulties with mathematical 
symbols or understanding geometric shapes). 
b) Retrieval difficulties (when children struggle to retrieve arithmetic facts, such as 
multiplication table).  
c) Difficulties in estimating quantities and comparing and linking numerical contributions 
with quantity and numeracy, and  
d) Difficulties in math reasoning (when children struggle to find which strategy is more 
appropriate in order to solve a mathematical problem).   
Children may improve the acquisition of mathematical concepts and abilities such as 
calculation with appropriate teaching (Shalev, 2004; Rosselli et al. 2006). Students with DD 
often relate maths, numbers or even words related to maths, with negative feelings and 
anxiety. Rubinsten and Tannock (2010) in their research concluded that DD is strongly related 
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to math anxiety and fear; they also noticed that the felling of fear grow when there was time 
pressure.  

22.2.2 Use of ICT in education for Developmental Dyscalculia  

ICT and technology is integral in school programs nowadays and also it has been found that it 
helps children with Specific Learning Difficulties (SPLD).  
According to Drigas and Ioannidou (2013) ICT can assist with teaching and learning. Computer 
games applied to pedagogical approaches can significantly help children that face difficulties 
at maths (de Castro et al., 2014; Coĸtu et al., 2009; Griffin, 2004). There is a variety of 
technological types that can help pupils with SPLD and especially those with DD, and divided 
into the following categories: mobile applications, computer games, assistive technology, 
software and virtual environments; all these, however, need support and the appropriate 
guidance from teachers.  
Applications ï software  
According to Nagavalli and Fidelis (2015) there is a variety of applications that help children 
with DD and one of the mentioned ones in the research is ñThe Number Raceò which can help 
the children to develop visual-spatial connection to numbers. Pupils through such applications 
can see and understand the relation of symbols to physical space and can also adjust to pupilsô 
level.  
ñNumber Raceò helps young children understand the basic number concepts and the older 
ones to conquer the sense of numbers and to be able to count, add, abstract and divide 
(www.thenumberrace.com, 2018). Wilson et al. (2006) also tested this specific application and 
concluded that children made significant progress in numerical cognition. 
Another application is the ñLongDivisionò for iPods that help pupils solve long-division 
problems. While, at the same time, it animates all the steps that need to be done for the solution 
(division, multiplication, deduction) (Nagavalli and Fidelis, 2015). 
Furthermore, Ariffin, Halim and Abd (2017) investigated the results of the mobile application 
ñCalculic Kidsò which is addressed to pupils with DD, in Malaysia. The researchers concluded 
that such applications could help and ease children with mathematical difficulties in order to 
learn mathematics efficiently and deeply understand the basic numerical system (decimal). 
ñTouchMathò is addressed to children of all ages beginning from pre-kindergarden years. It is 
based in multisensory math teaching and aims to deep comprehension of number facts, so 
that children do not guess but find the right answer and the way to solve a problem 
(www.touchmath.com, 2018). At the same time it helps children to form a size-quantity 
relationship while being asked to find, touch or draw numbers (Nagavalli and Fidelis, 2015). 
Computer games 
Research that dealt with an educational program based on computer games and tested on 7-
year-old DD children, concluded that there was improvement of mathematics and numerical 
capacities of the students after their avocation with the programme in which pupils asked to 
execute arithmetic operations. In the same research the teachersô perception about the usage 
of computers in teaching kids with DD was positive (Mohd Syah et al., 2016). 
Another research concerning educational computer games investigated the attitudes of pupils 
towards this type of teaching and learning is in line with the above; children stated that they 
found it interesting, fun and very helpful and most of them agreed that this kind of technology 
should be used all the time in maths. The research also proved that there was reduction of 
mathematical anxiety and that children form a more positive attitude towards maths (Coĸtu, 
Aydin and Filiz, 2009).  
Moreover, an example of such computer programmes is the ñNumber Sharkò that consists of 
45 computer games that try to improve step by step the mathematical skills of pupils, especially 
those with DD, and their comprehension and perception of the four basic mathematical 
operations, the number system and the sequencing percentages (Nagavalli and Fidelis, 2015). 
 
 



 
 

191 

22.2.3 Virtual environment and digital games 

De Castro et al., (2014), studied the effect of virtual environment in mathematical skills of 
children 7 to 10 years old. The results showed improvement in mathematical skills of DD 
students and that this kind of environment worked as motivation and encourage these children 
to participate and try more. Tests showed improvement after the experiment in contrast to 
children that had not had computer based reinforcement. Students in this research also 
mentioned that this type of teaching was a more interesting and fun than the traditional one.  
Furthermore, according to Laurillard (2016) digital games can also help in improvement of 
mathematical difficulties. Digital games are efficient in achieving independent learning; 
something quite important for DD students that usually need more time and active engagement 
in order to comprehend the subject and the sense of the teaching. 
All the above cannot replace the teaching of mathematics but they can help children with 
mathematical difficulties to deeply understand the meaning of numbers and encourage them 
to try and getting over these difficulties while at the same time they can have fun(Mantzana 
and Nikolopoulos, 2017). 

22.2.4 Individualized learning plan/ intervention program 

Educators should take into account the needs and weaknesses of each child and the possibility 
of the co-occurrence of SPLD (co-occurrence of dyscalculia and ADHD) for this reason an 
individualized plan is necessary. Educators should take into consideration the anxiety that 
these children present when they have to do with maths, as it is a factor that can exist either 
as a symptom or as a cause of the impairment (Shalev, 2004). 
 Consequently, teachers have to help students to minimise their stress.  According to 
Wadlington and Wadlington (2008) the positive reinforcement is significant. The use of 
computer games such as the ñNumberSharkò can reduce studentsô stress and form positive 
attitudes towards maths. 
Students participating in research stated that they found the ñNumberSharkò fun, interesting 
and helpful (Coĸtu, Aydin and Filiz, 2009). Using this game in teaching students with DD helps 
them to see the relation between numerical facts.  
It is essential for the teachers to break down the lessons into smaller parts and move on 
progressively and step by step and present the teaching material well organized (Plemmenou 
and Nikolopoulos, 2017; Wadlington and Wadlington, 2008; Sharma, 2003; Kay and Yeo, 
2003). Moreover they should be given small volume of homework and the assignments or the 
mathematical problems should be broken into smaller parts, in order to be easier for the pupils 
to process and store in their memory, efficiently mathematical facts (Wadlington and 
Wadlington, 2008). It is significantly helpful to receive feedback for each part (Laurillard, 2016). 
The student could be encouraged with computer games such as ñAdaptedMind Mathò, as 
students can start from the simplest operation and progressively continue to more complicated 
when at the same time they have immediate feedback.  
However, when DD coexist with dyslexia educators should work on vocabulary, especially 
maths vocabulary. That means that teachers should focus on the explanation of words and 
symbols of maths using examples from children's everyday life. For example, they could create 
with the children their own mathematical dictionary and slowly, but progressively, add new 
words to it, which will have first been worked in classroom. Also children could use these words 
into their own examples in sentences, for teachers to know what they have learned (Wadlington 
and Wadlington, 2008). Teachers could use ñMathisFunò, an online math dictionary where 
virtual representation objects progressively turned into symbolic representation e. g.  3 - 1 = 2. 
It might be helpful if children write their own problems, or the teachers give them problems that 
are directly related to their daily life (Plemmenou and Nikolopoulos, 2017; Wadlington and 
Wadlington, 2008; Payne and Turner, 1999). However, in children that present mostly memory 
and retrieval difficulties teachers need to first work with the sense of the material that pupils 
have to memorize. In order to do so, breaking the material into chunks is one of the solutions. 
By this way children could see the relation between numerical facts, to understand, for 
example, that 8*2=2*8. It has been proved that children with mathematical and retrieval 
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problems were helped by putting the facts into music or give them rhythm (Edelson and 
Johnson, 2003). Finally, it has been proved that these children were helped also by systematic 
repetitions (Sharma, 2003) and by explaining out loud the steps they took to solve a 
mathematical problem (Witzel et al, 2001). 

22.2.5 The case of ADHD 

Symptoms 
According to the American Academy of Paediatrics guidelines (2000) the main symptoms of 
Attention ï Deficit Hyperactivity Disorder (ADHD) are inattentiveness, impulsivity and 
hyperactivity. ADHD is also generally typified by lack of continuing task involvement and 
disorganized or poorly modulated behavior. A person can be predominantly inattentive (often 
referred as ADD), predominantly hyperactive ï impulsive, or a combination of these two. 
Typically, ADHD symptoms are first exhibited in early childhood and continue to be present 
throughout adolescence and adulthood (Weiss & Hechtman, 1993). In order to make a 
diagnosis, Diagnostic and Statistical Manual of Mental Disorders ï IV (DSM ï IV) is widely 
used as long as there is not any objective standardized test or any identified aetiology for 
ADHD. Studies indicate that children diagnosed with ADHD also display comorbid psychiatric 
conditions such as childhood anxiety, conduct disorder, mood disorders etc. Comorbid 
conditions must be observed and evaluated as they could ñinfluence severity, daily functioning, 
treatment and prognosis and thus complicate the diagnosis, treatment and prognosis of ADHD 
(Connor, 2003, Waxmonsky, 2003). 
ADHD cannot be considered as a disease nor a neurobehavioral condition but a collection of 
core symptoms (inattention, impulsivity and over ï activity) that comorbid with other mental 
health conditions. An initial evaluation that would include an interview with the parents, the use 
of standardized rating scales, school information and teachersô remarks, a psychiatric 
assessment and a complete physical examination is best recommended (Greenhill et al., 
2002).  
According to Pavlidis and Giannouli (2013), there is a significant comorbidity of ADHD and 
special learning difficulties, especially with dyslexia. The correlation between the inattentive 
type of symptoms of ADHD and dyslexia is stronger than the hyperactive ï impulsive ones. 
The hyperactive ï impulsive symptoms are often associated with behavioral problems. In 
general, students with ADHD and dyslexia display slower naming speed, processing speed, 
working memory deficits, inhibition deficits and face more difficulties in ñestimating the duration 
of a taskò. Furthermore, they appear to be forgetful, they are easily distracted and disorganized 
and because of them they are missing social cues, they get into fights or frequently involved 
to accidents due to the hyperactivity. 

22.2.6 Individualized learning plan/ intervention program 

The U.S Department of Education (2008) suggested that the teacher chooses among different 
educational practices that are ñassociated with academic instruction, behavioral interventions, 
and classroom accommodations that are appropriate to meet the child`s needs.ò 
Improving academic performance 
The first step towards forming an individualized educational program is effective academic 
instruction. Students with ADHD are in need of a carefully structured academic lesson linked 
to previous knowledge and with new distinct skills to be achieved. Ainsworth (2006) says that 
constructing a representation rather than just interpreting one, can lead to a deeper 
understanding of the situations. The use of audiovisual materials is essential. Greenwood et 
al. (1991) describe peer tutoring as the instructional strategy where in two students collaborate 
in an academic activity, with one student providing assistance, instruction and feedback to the 
other. Task modification also enables students with ADHD to reach higher levels of academic 
performance (DuPaul et al., 1998).  
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22.2.7 The use of ICT in education for ADHD 

Significant efforts have been made in order to develop educational tools that offer the use of 
ICT, suitable for children with special educational needs. There is a growing literature which 
indicates that students with ADHD can benefit from the use of new technology. Drigas and 
Tourimpampa (2014) point out the fact that ICT enhance systematically the investigation on 
mental disorders field, as they are hot topics in childrenôs lives and present more accurate and 
valid measurements. 
Computers generally enhance studentsô learning ability as they provide learning at the 
individualôs pace, they promote constructivist learning with instant reinforcements and 
feedbacks. Moreover, the presentation of information visually, auditory and kinaesthetically 
appears to be stimulating and motivating, especially for students with attention problems 
and/or hyperactivity ï impulsivity. When students with ADHD symptoms work on computer, 
they spent longer time practicing and completed a twofold amount of exercises than they would 
if paper ï and ï pencil tasks were used (Solomonidou et al., 2004).  
Ford et al. (1993) concluded that students were more attentive when using gaming software 
linked to the curriculum, especially when reply time was unlimited. 
Furthermore, computerized cognitive ï training programs proved to be effective tools for the 
management of ADHD symptoms, aiming to increase attention and reduce impulsivity. (Navaro 
et al., 2001) 
Solomonidou et al. (2004) stated that when students dominated the use of computer, paid 
more attention and were less energizing. In addition, when they had to actively engage with 
the software program, students with ADHD behave similarly as students without ADHD. The 
above mentioned researchers emphasized on the fact that students with ADHD symptoms 
react typically under certain circumstances of using computer and multimedia: they prefer 
watching videos and pictures, listening to short narration items, reading short texts and above 
all working individually, unless they work collaboratively in highly interactive constructivist ï 
type software. 
As stated by Raggi and Chronis (2006), Computer Assisted Instruction (CAI), with specific 
instructional objectives such as apportionment of content, multisensory provision and 
immediate feedback improved studentsô attention and working attitude. Schrieber and 
Scheifert (2009) examined the use of handheld computers/PDAs by students with learning 
difficulties and ADHD. They confirmed their premise that the devices helped students with their 
organizational and memory related difficulties enabling them to concentrate on their tasks and 
improve their self ï esteem. The use of a computer assistive software intervention, that Hecker 
et al. (2002) proposed, improved reading speed and simultaneous attention while enhancing 
positive attitudes towards school settings in students with attention disorders. Ota and DuPaul 
(2002) also promoted the use of game formats as an additional resource in order to amplify 
the teaching of the curriculum, especially in mathematics. Shalev et al. (2007) worked on 
creating a computerized progressive attentional training (CPAT) program which improved 
attention levels in children with ADHD. The intervention program proved to help in reducing 
behavioral disarrangements. 

22.2.8 The example of Atentiv 

Atentiv uses a childôs ñcognitive signatureò of EEG brainwave activity to measure attention, 
every second. Children play the specialized video game on a computer or mobile device. The 
game illustrates a desired action or behavior to achieve a stated goal. The child instantly 
modifies his/her actions to set a path toward the goal. The AV headset amplifies and sends 
electrical brain activity to the tablet via Bluetooth. When the player is focused, the avatar moves 
forward. When the player is not focused, then the avatar stops moving. (Atentiv.com, 2018) 
Three pilot studies examining ñAtentivò have been completed and more than 50 children (aged 
6 to 12) participated. Children received 8 to 10 hours of training per week for 8 to 10 weeks 
and ADHD symptoms improved by approximately 30% to 50% in 80% of the subjects as rated 
by parents and clinicians. Behavioral improvements were sustained for three to four months 
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following training, which was as long as the researchers followed the children. (Hamadicharef 
et al., 2009, Lee et al., 2013 and McDermott et al., 2016). 
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Oulu University of Applied Sciences, Finland  

23.1 Abstract 

Blended learning, online teaching and - learning have increased rapidly in Oulu University of 
Applied Sciences (OUAS). Education technology solutions and pedagogic models of the online 
teaching have been consequentially developed. During the last few years attention has been 
paid to the choice of learning management systems (LMS) and to the cutting of overlapping 
systems. In the concentrating on one supported LMS the objective has been clear and high-
quality solution which is seen as a clarity to the teachers and students.  
 
In the fall of 2016 a Moodle learning environment was bought into use from a new service 
supplier. The new learning environment has been one whole school year in use. Teachersô 
opinions about Moodle and online teaching experiences were collected in a survey conducted 
in December 2017. From the point of view of the development work, the objective is to solve 
some technical challenges but especially the focus of the developing is on the pedagogical 
knowledge. One special subject of development will be utilizing of the learning analytics. 
The objective of the survey was to explore how Moodle is used and especially what resources 
are used. The survey also gives information about the teachers' cooperative working with the 
course bases, use of different activities and the parallel use of different cloud services. The 
survey also clarified what kind of good experiences the teachers have from the use of the 
Moodle. At the same time problem sections and challenges were clarified. There also was an 
opportunity to give the free feedback. 
The survey gave guidelines to the development work: how pedagogic developing can be 
supported near the teachers and students. Some results are gone through also with the service 
provider in whom the objective is a solution which functions technically irreproachable. Later 
the charting will be carried out for students as well. 

Keywords: learning management system, virtual learning environment, education technology, 
e-learning, blended learning, technology-enhanced learning, online learning environment, 
online learning, online teaching 

23.2 Introduction 

The survey identified the teachers' experiences about Moodle LMS. The survey was answered 
by 100 teachers. In OUAS there are 350 teachers, so the response rate was about 30%. Next 
will be presented questions and responses charts. Open responses are classified. 

23.3 Results of survey 

23.3.1 Number of Moodle courses 

Teachers were asked how many Moodle courses they have. Half of the teachers (46%) have 
over ten course bases. If there are lot of parallels course copies (the same course) it takes a 

23 Moodle Virtual Learning Environment 
(VLE) - Teachers' Experiences After the 
First Academic Year at the Oulu 
University of Applied Sciences 
Jukka KURTTILA 



 
 

200 

lot of storage capacity. There is a problem with increasing disk capacity because one user is 
allocated a certain amount of storage space. This can not be exceeded.  
Some teachers use same course base with groups and it helps for example material updating.  
As a result, we instructed the teachers to remove old training courses and move to use groups. 
That´s why: 

¶ teacher in a course can have several classes at a same time (teacher don´t need 
parallel course bases to every class or group) 

¶ teacher can share a course with other teachers and no need to see the students from 
colleaguesô classes 

¶ teacher want to allocate a particular activity, resource or topic section to just one class 
or set of users and teacher donôt want others to see it. [1] 

 

 
 

Figure 1: How many Moodle courses do you have? 

23.3.2 Common courses with other teachers 

One important goal in OUAS is co-operation with teachers. So, we asked do teachers have 
common courses with other teacher. The result was consistent with the goal. Almost all 
teachers have common courses at Moodle. 
 

 
 

Figure 2: Do you have common courses with other teachers? 

23.3.3 Cloud services and Moodle 

Users have been guided to make link between Moodle and Office 365 (O365) cloud service, 
but most have not linked O365 service to Moodle. This makes possible to keep files in the 
cloud and the materials used in Moodle are links to the cloud service. If contents are in cloud, 
materials are much easier to update. This saves also storage capacity on the Moodle server. 

Over 10 



 
 

201 

 

 
 

Figure 3: Linking Office 365 cloud service to Moodle 

 
Teachers download content and material to Moodle. As mentioned above this take a lot of 
storage capacity. If teachers have multiple course platforms and parallel course copies they 
have to download same file several times. As a result, we instructed the teachers to use O365 
cloud and with videos for example YouTube channels.  
 

 
Figure 4: How do you link materials to Moodle? 

 

23.3.4 Moodle activities 

An activity is a general name for a group of features in a Moodle course. Usually an activity is 
something that a student will do that interacts with other students and or the teacher. [2] 
The survey was clear that assignment, quiz, forum, lesson, feedback and group choise are the 
activities used most by teachers. Over half of the respondents were in use forum (58%) and 
assignment (87%). 
Forum area activity is commonly used to create interactive activities. The assigment with the 
activity collects student returns to one place. Activities can also return group tasks. The role of 
assignment activity in interaction is usually between a teacher and a student. 
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Figure 5: What activities are used in Moodle? 
 
Based on the most used activities, it can be noticed that cognitive depth and social breadth of 
learning are in the middle of the graph. These are right trends if we are looking for our 
organizations pedagogical goals. 
 

 
 

Figure 6: How do you generally do files with Moodle (Learning Analytics through Machine Learning: 
Project Inspire | Gavin Henrick at #MootIEUK17) [3] 

 

23.3.5 Open questions: Good experiences 

Teachers have lot of good experiences about using Moodle. Some respondents compared the 
environmental features of the previous products and considered the new solution more 
versatile, easy to use, clearer, more visual and stylish. Learning material is easy to share and 
update. The Collaborate Video Conferencing Tool received good feedback. Quiz and 
Assignment activities get good feedback and tools to informing students. Teachers also like 
Moodleôs Gradebook, because they donËt need excel worksheets for assignments any more. 
IT-support works and eCampus-team´s trainings and workshops were specifically mentioned. 


