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Chapter 1. Introduction

Nowadays the entire process of creation and conwation of knowledge is in the
middle of a profound transformation. In the backgrd there is our Web civilization, got
used to a technology encapsulated into everydagctyjinto multimedia devices and digital
artifacts, or embedded within artificial environn®mnd intelligent systems. Technology-
augmented tools are offering the possibility of axgling natural boundaries, of enriching
our senses and awareness: they are pervading @xagtg moment of our life.

Unfortunately, when dealing with technological issuwe often use to separate objects
into disciplinary knowledge, while at present wevéndhe necessity to tackle the arising
complexity of our world, focusing on what interceats objects of knowledge, instead of
what separate them. We are living in the emergesicyan “ecologizing” thought, as
underlined by Edgar Morin “each event, information or knowledge is in aafiein of
inseparability with its cultural, social, economolitical and natural environment, and
today this is particularly true. Moreover, we hawediscover how each single event could
change or clarify that precise context. Dealinghwtihe thought of complexity, it is not
enough to inscribe each thing or event within artie”, but we have to look for connections
and feedback loops between each phenomenon andoitgext, and the reciprocal
connections all-parts.” This vision has been kiémotif of my research interest, during
these three years of doctoral course.

After deepening the Knowledge Society as conceptiraime”, the thesis tries to
approach what is happening in our society, where teehnological devices are modifying
our lifestyles and activities, pervading the enmim@nts where we conduct academic
research, read write or publish new cultural coisteteach and learn at school. Actually,
social and academic networks, virtual and augmentedds, tablets and e-readers, large
interactive screens and Interactive WhiteBoardgapailating our space and time, changing
our way of generating and sharing knowledge.

! In “La testa ben fatta. Riforma dellinsegnameateiforma del pensiero”, Raffaello Cortina Editore,
Milano 2000, pp. 19-20.



1.1

The aim of the thesis is to describe some of thestgossibilities offered by the mutated
technological scenario, influenced by the UbiqustoGomputing paradigm, by arising
interfaces, and by virtual/augmented world oppaties

The analysis of different case studies and perserpérimentations exploiting these
technologies will show new bottom-up movements #rel deconstruction of established
roles within research, cultural and educationakexis.

The final purpose of this work is to find conneoBoand to describe these complex
phenomena, with the unified approach of the knogdedirculation process, proposing at
the end the sociotechnical frameworkbackboneof the Knowledge Society.

Methodological remarks

Even with different degrees of deepening, | hackléal three different disciplinary areas
in the course of the thesis, joining my persontdrests with the interdisciplinary purpose of
the doctoral course: computer science, educati@salarch and sociological studies. In the
following | am going to explain the methodologiedfort, which can be traced along this
personal path, in developing the context and timeects of the thesis.

A literature survey and some doctoral courses dferdnt computer science research
areas and topics have allowed to deepen Technolgyanced Learning, Computer
Supported Cooperative Work and Learrfirend Interaction Design In dealing with
Ubiquitous Computing issues, | have participatedtie 8" and to the 10 Pervasive
Computing and Communication Conference in 2010 20iR, in Mannheim and Lugano
respectively.

| have studied and tried different technologicalides and paradigms: large interactive
screens and Interactive WhiteBoards (IWBs), e-nesaded tablets during expositions, such
as “ABCD - the Italian Education Exhibition” in Gewa and within the laboratctyon
Innovative Technologies for Interaction and Servic@TIS), at the Department of
Informatics, Systems and Communication (DISCohefWniversity of Milano-Bicocca.

Moreover, augmented reality features and a CaveorAatic Virtual Environment
(CAVE) have been experienced within the Virtual Rgdevelopment Centre in Lomazzo
(Co) and testing personally the features of thdddéchy EON Reality. As a matter of fact,
within a three-year period some technologies haweegut of fashion, while others have
captured the attention of the world of researchairttie public.

In order to widen the initial technological focasd to discover social implications in the
use of the described devices, | have continuedstihdy of the literature and of particular
case studies related to the three contexts ohdsg: research, culture and education.

2 Doctoral course by Prof. A. Mgrch (University o$l6).
% Doctoral course by Prof. G. De Michelis (Univeysif Milano-Bicocca).
* http://siti-server01.siti.disco.unimib.it/itislalesearch.



| have tried to identify present aspects of wideagrVirtual Research Environments, to
suggest the feature of the future ones.

| have participated to national conferences andtimge such as “FOCUS 2011-The
book tomorrow: the future of writing” and “If Bookhen 2012. The future of publishing
now”, to catch current issues and debates on clsangbe book world.

| have attended two courses in order to deepentbamsert a specific technology, that is
the Interactive WhiteBoard (IWB), and how to apmtwaan experiment within an
educational setting: “Core competences in the fiseeolWB in the didactic of disciplin@s
and “The use of observation in educational contexteeoretical perspectives and
implications for practic®.

| have conducted the experimental phase of thasthiegether with the experiences of
tutorship for the Department of Informatics, Systeand Communication, in order to
design, develop, apply and observe technologiespanadigms on the field, thanks to two
different experiments, which have been planned iwittvo primary schools: the first in
Arona (No) and the second in Canegrate (Mi), du@9d0-2011 and 2011-2012 school
years respectively.

In order to exploit the multimedia and multimodgbportunities of the Interactive
WhiteBoard (IWB) for collaborative learning lesspns have proposed two different
projects: a digital storytelling experience calléBairyTale Box” in Arona, and a
Technology Enhanced Music Project in Canegrate revieachers will probably continue
with a second phase of experimentation in 2013.

The first digital storytelling experience has beswiting because it has given completion
to the initial studies on the use of IWBs, starteding the thesis for the master degree.
Some preliminary results and issues have been ghddi in the proceedings of two
international conferencés

The second experience about music has been particehallenging, because | had the
opportunity of combining my technological backgrdurhaving a bachelor and master
degree in computer science, with my musical oneinigaboth an Academic Diploma of 1st
level in piano and one of 2nd level in Musical Ddioes.

The experiment in its whole has involved 6 primelassrooms (139 pupils) and their six
teachers, using both traditional and digital redeanstruments: participant observation,
systematic observation (videotaping classroom ey, pre/post questionnaires for
teachers and questionnaires adapted for pupils.

During the last period of the thesis | have joidedcriptive and reflective moments.

On one hand, | have studied the literature andgyaaited to other seminars, in order to
define the actual concept of Knowledge Societynkimg to its sociotechnical framework,
which is the background of the thesis: a paperndeu peer review for an international
journal.

On the other hand, | have tried to use the knowdedigculation process as the lens
through which new technologies and communicatidasiaboth studied from the literature

® Extracurricular course by Prof. S. Mantovani (Umaity of Milano-Bicocca).
® Extracurricular course by “Laboratorio Formaziof#UR).
" PerCom2010 and ICALT2011 (see References forldptai



and tested personally on the field, can be intéedreOn this subject an abstract has been
accepted by the Australian International Cultunadl &ducational Institute for the Online
Conference on Multidisciplinary Social Sciences ahd relative article is under peer
review.

1.2 Contents of the thesis

Taking into account these methodological remaths,dontents of this thesis have been
articulated in the following chapters.

The second chapterstarts with a general overview of the Knowledgei&y concept,
different from the Information Society one. Actyaknowledge lives within society and
circulates with a never-ending circulation proceabspugh which knowledge is generated,
institutionalized, diffused and socialized.

New paradigms arise: society is becoming a laboydtw collective experimentation in
promoting innovation and for public engagementdieisce, thanks to the circulation of an
“enabling” knowledge; moreover, new collective ammhes are emerging within the
knowledge economy, in which ICTs and communitiepedple are the new forces, shaping
the actual socio-economic landscape.

Combining the bottom-up possibilities offered by W20 and the top-down vision of
Web 3.0, we are trying to achieve a man-machingiiydtomputing, in which humans and
computers excel at orthogonal tasks, while tackling present (and future) “big data”
deluge. After connecting data, people and knowledge promise of the next web is to
connect intelligence.

The third chapter deepens this new technological horizon, analyzmgetails some
emerging fields of research and their paradigmgrdsents the ubiquitous computing vision
of “embodied virtualiy”: thanks to physical and nt&n disappearance, technology,
encapsulated within common devices, is going tosgo our everyday activities inside
laboratories, offices and schools (e.g. tabs, padsboards).

Parallel changes are affecting the design of iates$: after graphic user interfaces or
“painted bits”, widespread tangible user interfaces‘malleable bits” are offering new
multi-touch and multi-user interaction possibistieNowadays, natural user interfaces are
incorporating touch, speech, in-air gestures astingethod, while future studies on organic
user interfaces will change the world of interfafresn “stones” to “skins”.

In opposition with the “embodied virtuality” condgphe virtual reality and augmented
reality paradigm are explained using the virtualitpntinuum” between real and virtual
worlds. The chapter ends describing a more gefraraework of mediated-reality.

The following chapters have the purpose of anatyzime actual use of widespread
technologies, such as academic social networksgtretec books and Interactive
WhiteBoards, within three different contexts: resbaculture and education respectively.



Chapter four, after a short deepening on the meaning of therpetsonal tie and its
importance in creating social capital, offered artggular by “weak ties” or “bridging ties”,
tackles the issues of sociotechnical capital witinternet communities. Academic social
networks are described firstly through the propedfy findability and the rules of
participation of people, then through present acadsocial networks, tailored to scientists’
needs (ResearchGate, Academia.edu, MenYelpy

The analysis of two case studies offers the pdagilaf highlight current features of
these Virtual Research Environments for scientits: scenario is quite fragmented, with
different tools for managing each single phase aoésearch project and which are not
integrated within an unified platform. Moreoverywnorces and trends are affecting the way
of making research: the increased level of collabon and OpenAccess logics are
changing roles and dynamics within the scientibonenunity, also tackling new challenges
of data-intensive science.

Finally, a personal experience within a Cave Auttien®irtual Environment (CAVE),
that is the Icube, shows the possibilities offemeelging real/virtual/augmented instruments
within the world of research: a Mixed Reality RashaEnvironment is needed.

Chapter five illustrates what is happening in our cultural eomment after the
introduction of electronic books, which reshape ntkelves continuously, through
digitalization, augmentation, and hypermediatioocessses.

All these changes affect the identity of the “baak’is not easy to define what is actually
an electronic book and what are the main featieseover, the most interesting challenges
do not modify only the “mean”, but the concept afrership itself, the user experience, the
ways of text exploration, suggesting new persoatibn and socialization opportunities.
Technological issues, such as current standardsb®P accessibility problems and
copyright policies, expressed by Digital Right Mgament (DRM), most of the time disturb
both writers and readers.

Two personal experiences at international confagnthat is “The book tomorrow: the
future of writing” and “If Book Then Conference” lbect voices and perspectives of writers,
readers, publishers and librarians of differentntoas, in order to identify and describe new
business models and new roles within the book world

Chapter six offers an overview of the diffusion of technologigghin the actual school
system, which is not limited to a general desariptof digital natives needs and to new
didactical tendencies of facilitating students jggration through new technologies.

| propose the vision of a “pervasive classroom’wimch technology permeates everyday
devices and activities and where present InteradhiteBoards (IWBs) constitute the first
step of a “pervasive school”, defining its Spacedilan line with the ubiquitous computing
paradigm.

Moreover, the study of the use of IWBs suggests thih proper didactical strategies,
this large shared device could stimulate a moregarticipation and new collaborative
learning opportunities among students, together widecentralized role for teachers.

8 The proposed thesis has been written exploitiegéfierence management application Mendeley, \with t
use of the add-in for the Word processor, to testaol itself in daily use.
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This hypothesis is confirmed by the preliminaryutes of two different experiments,
conducted within two primary schools, where | haagried out a qualitative-quantitative
research-based project involving two different saly: literacy and music.

Finally, chapter sevensummarizes the path of the thesis, framing théufea of the
sociotechnical framework of the Knowledge Societje backbone. The knowledge
circulation process, previously described, is trethought and applied to the three proposed
contexts (research, culture and education) andhéw symbolical technologies (academic
social networks, electronic books, Interactive \WBuards).

| reflect upon the introduction of these new tedbgms and the arise of new
communication roles and processes regarding rdsmaresearch communities, writer-
publisher-reader and student-teacher relationships.

The process of thickening of the information unilt & bit of “knowledge” and the
development of new knowledge types are discusdael filal section of the chapter outlines
the importance of achieving a mature digital wisdamd awareness to ensure the continuity
within the production and circulation of knowledge.

Open issues within present Knowledge Society shbeldackled by a mixed approach,
intertwining social science and computer scienseaech.

The thesis ends with the two appendices, repoitiegquestionnaires given to pupils
during the literacy and the music experiments,otad to their age, and the list of
reference$

° The section “References” represents the bibliduyayf the thesis. The books and journals insemethé
footnotes, which are mentioned within the text,éhbeen included for completeness.
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Chapter 2. Deepening the concept of Knowledge
Society

In this initial chapter the Knowledge Society capicavill be considered in its multi-
faceted features, dealing with the transition fiaformation Society to Knowledge Society,
taking into account the socio-economic transforarathat the actual Society of Individuals
is living, and reconsidering the role of that netkvsociety (Castells, 1996), which has
exploited the Internet first, the Web 2.0 now antl discover the potentialities of the
Semantic Web and of “big data” for new knowledgesdzheconomic activities in the next
future.

2.1 From Information Society to Knowledge Society

Two long-term processes are actually working jgintllithough at two different and
uneven speeds: the Knowledge Society and the $arfigndividuals (Cerroni, 2007); in the
first part of this paragraph we are going to foonsthe Knowledge Society concept, while
the Society of Individuals will be described onlyrther ahead and then deepened in
paragraph 2.2.

As above mentioned, our society, which is pervaog#nowledge, is different from all
the others, for its specificity, and so it is nexa@y to understand its different features
through a new open-mindedness: firstly, we are gydio explain the shift from an
information-based society to a knowledge-based amihout considering them two
different periods, but because a new definitiotkabwledge” is needed.

The first speaking of Information Era and knowledgaustry is Fritz Machlup (1962),
an Austrian-American economist, who measures loggpg tendencies marked from the
growth of service industry and from the appearasfabe Information and Communication
Technology (ICT) sector. He captures the genertdntibn on this new “knowledge
economy” (Cerroni, 2006). The differences betwednrmation and Knowledge are totally
blurred at that time.

More recently, the Information Society concept (€bs, 1996) fluctuates among
information, information technologies and knowledpet “knowledge” is considered as
synonymous of the exchanged information, beingcedwas an exchangeable quantity, that

7



can be abstractly repeated (bit). Here the InfolonaBociety theory shows its theoretical
weakness, because knowledge is not a storableroesdout lives within a never-ending
circulation process.

Moreover, it is not possible to relegate informatigithin a society sector, considering
what the sociologist David Lyon (1988) argtfesspeaking of Information Society and
Information workers:

[...] The facts do not suggest the existence of &orrmation sector, but the enhancement
of a wide variety of computer science-based a@wit...]. A lot of jobs would be more and
more computerized, but this does not mean thataseetor will emerge.

Even if nowadays we refer to the same conceptsgube words Knowledge Society and
Knowledge workers, Lyon recognizes the strong tietween technologies and the
contemporary society: information technologiesarentegral part of all human activities.

Another difference between information and knowkedlgs in the fact that information is
hived off, can be translated into binary sequeraek circulate, while knowledge is always
built into, is for Aristotle a thought “of someowa something in a certain context and with
certain purposes” (Cerroni, 2006).

It is now clear that the reduction of knowledgeligital information and its technologies
shows all its limits: for instance, processes imw@ information are reversible, while
knowledge society processes are not always reversib

Around the debate on Knowledge Society, Ilkka Tu¢001) describes three wavés
the first between 1970 and 1990, called InformaBaciety; the second after 1990 with the
first appearance of the Internet; the third, whichowadays concentrated on the connection
between the diffuse technological change and alasshifts, considering three social
domains, that is everyday life (e.g. body, familkgrking activities, lifestyle), production
systems (e.g. networks of innovations, human-cendesign, knowledge management,
environmental, social and cognitive sustainability)stitutions and culture (e.g. policies,
governance, cultural production, social and religiomovements, pedagogical and
educational models, science system).

This overview of most of the various processes lwvea in the third wave shows all the
complexity of Knowledge Society concept, that beesmelevant during the second half of
the XX century.

We have seen that knowledge circulates within $p@ed lives within a never-ending
knowledge circulation process, where a “before aitel” does not exist and the viewpoint
IS interpretative and not linear. Beyond a previdmewledge circulation model, which
describes knowledge creation within organizatiddsn@aka & Takeuchi, 1995), knowledge
circulates within society through four phases (sgieture 2.1, left): generation,
institutionalization, diffusion and socializatio@€rroni, 2007). The first, generation, assures
the production or acquisition of new knowledge, antvadays is (almost) a social activity:
the times in which lone thinkers mused over prolsl@mcomplete isolation are over.

91n “La societa dell'informazione”, Il Mulino, Bolgna 1991, p.109.
™ n “From Periphery to Center: Emerging Researchid®on Knowledge Society”, Technology Review,
116/2001, TEKES (National Technology Agency of kird), Helsinki, pp.70.
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The second, institutionalization, allows the idgcdition and organization of knowledge,
a process dramatically changed by, for instans®areh, academic, and business networks,
widespread technological environments for orgagiziand sharing knowledge, new
discoveries, research interests and efforts (eid.apmputing). The third, diffusion, refers
to the utilization, dissemination and communicatiorew ideas are materialized into
meanings and objects that are exchanged througimoomative processes, materials and
symbolical. Finally, the fourth, socialization, é&tes internalization, education and
regulation processes, through which new knowledgedespread among individuals.

( Knowledge
Institutionalization Diffusion f_’_ _.Diffusionl
Institutionalization ;** Y o\
. P = Socialization?
( Society
Generation® " et NO | Yes
Generation Socialization .
Generation | we
. nnovation Jum
‘ Individual b

Picture 2.1 The knowledge circulation process

This last phase of the knowledge circulation prec#sat is the socialization, is the most
critical. Knowledge, in whatever field, empowers possessors with the capacity for
intellectual or physical action (David & Foray, 200 The access to knowledge, even if
embedded into objects, requires pre-existent kraydethat is the ability to critically and
systemically assimilate contents, using reasorpragtical and theoretical knowledge, ideas
and beliefs. Within this conceptual frame, educati@as the primary role to develop the
cognitive capacities and intellectual frameworkanttenable humans to interpret, select and
utilize information in ways that augment their chiliies to control and enhance the
material circumstances and qualities of their exisé. If the socialization phase is not
completed (see picture 2.1, right), the knowledgeutation process does not continue as a
spiral that grows, but after a first cycle, it st from the same point, cycling and slowing
down the knowledge circulation process. Otherwtisanks to arinnovation Jumpbecause
all the individuals have been socialized to a nesealery/technology, the spiral can grow
more and more with the generation of new knowledge.

For instance, if we think to the adoption of neshteologies, at the same moment, people
belonging to the grey cycle are those, for instamt® do not have internet access (e.g. of a
first level of digital divide), while people who ¥ already been socialized to the use of
internet go on with the knowledge circulation prsgseenhanced by the use of the net. After
another cycle, at the same moment, while the didstpters of internet are now mature users
of web technologies and applications, those, whe macently accessed to the internet, use



it in a different way (Peter & Valkenburg, 2006)ddior different purposes (e.g. of a second
level of digital divide, known as usage gap).

We have seen that the Knowledge circulation pamadgmore complicated than just a
spiral process, where knowledge is produced, organishared and socialized (Cerroni,
2006):

The evidence of what we call Knowledge Societyoth i the diffusion of new more
artificial products, products of material and inttual synthesis, and in the production of
synthesis of different points of view, with mor@egal descriptions, interpretations and
predictions, sharable synchronically (space) aractronically (time)

Nowadays, not only things and objects are injettgknowledge, but even space and
time dimensions are changing thanks to new knoveegfgportunities. On one hand we are
re-producing nature: thickening spatial matter afune we are going towards molecular
manufacturing; on the other hand, knowledge is gqding our time, penetrating each
moment of our life and for all its span, that is\ing beyond every natural boundary.

In this way the “knowledge” is embedded in evemydkof product: for instance, the
enrichment of senses, tele-presence, and virt@sepice are multipliers of our space-time
presence. All that we call “virtualization” is natde-materialization but a re-materialization
of objects, equipped with “virtuous” materials, tloavn designed properties.

In this way, new ideas are materialized into megsiand objects that are exchanged
through communicative processes, materials and sloah and capillary widespread
within social life, socializing individuals (Cerrpr2005).

As said before, one distinctive aspect of Knowle@geiety is its strong tie with the
Society of Individuals: our society is built thanksthese two distinctive processes of big
significance.

The first, the development of Knowledge Societyesliin the progressive active
involvement of all citizens in Knowledge circulatiprocess, while the second, the society
of Individuals, consists for Norbert Elias (1938)the progressive “social differentiation,
diversity of single persons and individualizatidA” Society equalizes all citizens inasmuch
as individualizes everyone.

As Knowledge Society should be globally participiatihe Society of Individuals should
be imbued with knowledge, that frees from manual eognitive duties, empowering the
individuals. Considering that knowledge is a “natly’ exclusive product of human species
and human nature is always social, knowledge ist@datively social.

Considering its social nature, knowledge is considas a global public gobti because
it is non-rivalrous and non-excludable: it is nospible to have a knowledge market.

More than a century ago, John Powell underlined anthe most intriguing features of
knowledge: “the possession of property is exclusipessession of knowledge is not
exclusive” (Stehr, 2010). Unfortunately, some formwis knowledge are exclusive and
become private goods as a result of legal resrasnich as patents or copyright restrictions.

12|n “La societa degli individui”, Il Mulino, Bologa 1990.

13 |n “Towards knowledge societies”, Unesco Publighi2005,
http://www.unesco.org/new/en/communication-and-infation/resources/publications-and-
communication-materials/publications/full-list/ tavds-knowledge-societies-unesco-world-report/.
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Treating knowledge as a public or private good different consequences. Most of the
time, within scientific context and economic systdimhappens that incremental or new
knowledge is the one which is protected. If knowkedis protected, the growth of
knowledge is hampered, but at the same time if kedge is not protected, economists
agree that the incentive to invest in new knowledigappears; within this view, monopoly
rights are essential for the growth of knowledge mventions (Stehr, 2010):

In contrast to incremental knowledge, the generaindane and routinized stock of
knowledge consists mostly of knowledge that isrivahin use as well as non-excludable;
that is, this type of knowledge may very well dtutst public goods

Conveying a monopoly right to the beneficial ecorexploitation of an idea (in the
case of patent rights) or of a particular expressiban idea (in the case of copyright), that
has been disclosed, rather than being kept sealietys the organization of market
exchanges of “exploitation rights”. Assigning peieu value to commercially exploitable
ideas, people have the economic incentives to goreating new ones, as well as finding
new applications for old ones.

Allocating these rights to those who are prepacepay the most for them, the workings
of intellectual property markets also tends to preévdeas from remaining in the exclusive
(secret) possession of discoverers and inventors.

Another general principle that finds widely expesssapproval is that of harmonizing
intellectual property rights institutions interraatally, so that arbitrary, inherited legal
differences among national entities do not integploarriers to the utilization of the global
knowledge base in science and technology.

All these principles should encourage knowledgeutation, but it is clear that we live in
a paradoxical situation: a proliferation of intelieal property rights inhibits access to
information in areas (basic research in generd, lite sciences, software) where new
knowledge had remained largely in the public domauen if the technological conditions
(codification and low-cost transmission) allow wmduals to enjoy instant access to new
knowledge (David & Foray, 2001).

The generation of further knowledge is among thgomamportant uses of new
knowledge, and, at the same time, there are en@mncertainties surrounding the nature
and timing of the subsequent advances that withdtem any particular breakthrough. It is
far more certain that there will be a greater flofventailed discoveries if the knowledge
upon which they rest remains more accessible addlydistributed.

For instance, we should consider the serendipitaggect of knowledge discovery:
consulting and comparing big amount of scientifepp@rs or databases, researchers can
make important discoveries, that should become ntmngblesome or expensive if that
information space is full of property rights.

The access problem does not consider only patentscapyright issues, but is related
also to scientific and technological knowledge wittieveloping countries.

The digital divide problem exists, but the mordidiflit and more fundamental problems
are not simply those of providing greater technmlalgaccess to information streams (David
& Foray, 2001).
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We have underlined that the access to informat®rdifferent from the access to
knowledge: while the first is near-at-hand, theosekcneeds the development of specific
abilities and skills.

As a matter of fact, knowledge is the result of ever ending historical and social
process, and it is of primary importance to enahles and next generation to enrich this
cultural heritage, providing the proper educatiom&ans to understand it and exploit it at
best.

With a wider meaning, the term “knowledge” can lmnsidered as the capacity for
action. Nico Stehr derives it from Francis Bacofdsous metaphor that knowledge is
power (scientia est potentia). Francis Bacon suggdhat knowledge derives its utility from
the capacity to set something in motion: using modexamples, new communicative
devices, new forms of power, new regulatory regimeswv chemical substances, new
political organizations, new financial instrumeatanew illnesses.

Stehr defines “enabling knowledge”, that knowledgeich is sensitive to and makes
reference to concrete conditions of action, thatagren to action. Possession of knowledge
is not only a cultural issue, but it enhances ageAt the heart of civil society, of the
Society of Individuals is agency. Agency is theligbiof citizens to set goals, develop
commitments, pursue values, and succeed in reglibem, thanks to their knowledge.

Considering knowledge as necessary or sufficienditon for democracy lead to diverse
interpretation on the model of society that willdeveloped (see paragraph 2.2).

Comparing John Stuart Mill and Alexis De Tocquevijudgment on democracy, Stehr
underlines that while Milf has considerable confidence in the independeracitgpof
enlightenment, seeing education, knowledge andlectaal skills asnecessaryconditions
for the strength of democratic regimes, De Tocdiewiews knowledge as aufficient
condition for democracy. From Mill’s assumptionfatlows that intellectuals and scientists
are the new authorities that are bound to playgaifstant political role in democracies. In
the case of De Tocqueville, it is the ordinaryzah, our emergingcience citizen

Taking into account all these remarks on the deeanimg of the world “knowledge” and
the opening issue about the shift from an Infororatbociety to a Knowledge Society, we
are going to tackle the problem of knowledge ceodiion and transmission (David & Foray,
2001).

What it is that is passing through the electronipgtines: knowledge, information or
data? Something of each, actually. It all dependgh® nature of the relationship between
the senders and recipients

What we mean by knowledge, as above mentionedunslaimentally a matter of
cognitive capability. Information, on the other Hartakes the shape of structured and
formatted data that remain passive and inert useld by those with the knowledge needed
to interpret and process them. As Polahgaid, there are elements that therefore remain
“tacit”: “we know more than we can say”.

14 Mill wrote a review of “Democracy in America” by édTocqueville, being a great admirer of the
classical study of American society.
5 |n “The Tacit Dimension”, Garden City, New YorkoDbleday & Co. 1966.
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Knowledge reproduction has therefore long hingedhen‘master-apprentice” system, in
which a young person’s capacity is molded by waghilistening and imitating, or on
interpersonal transactions among members of the gmofession or community of practice
(Wenger, 2006). These means of reproducing knowledgy remain at the heart of many
professions and traditions, but they can easilytéaoperate when social ties unravel, when
contact is broken between older and younger genesatand when professional
communities lose their capacity to act in staliligipreserving and transmitting knowledge.

In order to preserve it, knowledge may be codifemlarticulated and clarified that it can
be expressed in a particular language and recasded particular medium. In this way,
knowledge is detached from the individual and tremory, and communication capacity
created is made independent of human beings (ap dsnthe medium upon which the
knowledge is stored is safeguarded and the languag&hich it is expressed is
remembered).

In the codification process we try to reduce (@édlt) human knowledge to information
and in the course of such transformations, almedaimly something will be altered, and,
quite likely, other meanings will be lost. For imste, when a young technician receives a
user’'s manual, he or she is not directly given keoge on “how to run the machine”, but
only a set of instructions. When this technicias Hearned to learn” and is dealing with a
standard machine, knowledge reproduction become®sal instantaneous and assumes
characteristics close to those of information rdpation. In more complex cases, however,
the codified knowledge, while certainly useful, Iwibnly provide partial assistance:
knowledge reproduction will then occur throughnimag, practice and simulation techniques
(e.g. aircraft pilots, surgeons).

There is a second and crucial function of codifaat which consists in translating
knowledge into symbolic representations so thaiait be stored on a particular medium.
This creates new cognitive potentialities that rienraconceivable so long as the knowledge
is attached to individual human beings, and onlgrtdgwhen spoken) or seen (when put
into practice) through interaction with those peopl

Inscribing, through writing, graphics, modeling,davirtual objects makes it possible to
examine and arrange knowledge in different ways @ndsolate, classify and combine
different components. This leads to the creatiome@iv knowledge objects such as lists,
tables, and formulas. These are fundamentally itapbin that they open up new cognitive
possibilities (classification, taxonomy, tree netksy simulation).

Advances in information technology-based recordimghods are crucial here, for they
allow representations of knowledge to progress fribi so-called “pre-literate” stage
(gestures and words) to the literate (writing amdwing) and then post-literate stages
(modeling structured interactions).

Thanks to new technologies, used for codificatimansmission and free sharing, our
society could try to become a real Knowledge Sgciet which the knowledge circulation
process does not encounter access barriers ofiatdyakd knowledge is really perceived as
the trigger to change the life of each single irdial.
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2.2 Public engagement and collective experimentation

Nowadays, for “taking European Knowledge Societyosesly”, we have to deal with the
ambitious goal of Europe to become “the world’sdiag knowledge-based economy” by
2010, using scientific knowledge instrumentally fmaympetitive economic advantage, as
said Tony Blair in 2006 “competing on intelligeno&, innovation, on creativity” (Felt et al.,
2007).

There is a profound ambiguity in the Lisbon Agenda:one hand, the European Union
underlines the explicit policy commitment to pubkogagement and respect for public
doubts or skepticism; on the other hand it is ctbargrowing pressures to translate fresh
research insights rapidly into globally-marketabtemmodities and to reorganize science
accordingly. It is now necessary to explain howsthdéwo apparently contradictory
commitments, in the same important policy domaam loe reconciled.

So, in the background of the European Knowledgéebpthere are the following main
concerns: the European public unease with sciemcke the necessity to improve the
involvement of diverse elements of democratic csakiety, in order to address urgent
European policy challenges and to accelerate irtrmvan Europe. In the next section, these
issues will be deepened and discussed.

The place of science or better techno-sciencerisusty weakened by this public unease
and disaffection, which are not indiscriminate, batective in particular fields of science,
with wider areas of acceptance, even enthusiasnchMifort should be invested in the aim
of restoring public trust in science.

The public unease with science is related to isstidbe intersection of “science” and
“risk”. Risk assessment has been increasinglytutginalized as regulatory tool since the
1970s, but with absolutely no complementary quastiabout social benefits. The shift of
emphasis from risk to precaution is a result ofrtgkhe scientific risk knowledge seriously,
not of rejecting it. An intellectually rigorous &ement of the various kinds of uncertainty in
scientific risk knowledge leads inexorably to theaesure of foundational contingencies,
and to open deliberative questions of human endgoges and priorities, which underwrite
the precautionary approach.

Moreover, social scientist point out that all bewf individuals are deprived of the
“capacity for individual rational judgment eithdoaut the quality of the evidence proffered
or about the tightness of the theoretical reasoaipgjied to the analysis of the data. The
‘harder’ the science, the truer this is”. It is efg assumed in the field of “public
understanding of science” (B. Wyrlfie1992) that scientific illiteracy decreases citige
democratic capacities, including the possibilitydeimocratic governance of science. Stehr
speaks of a state of precarious balance affedtieg@titonomy and dependence of science in
modern society. The loss of close intellectual aohbetween science and the public is
perfectly compatible with both a diffuse suppont $sience in modern society and with an
assent to legal and political efforts to contra tmpact of science and technology.

1% 1n “Public understanding of science research: hevizons or hall of mirrors”, Public Understandiafy
Science, 1(1), pp. 37-43.
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In this way, citizens have difficulties in engagimgcomplex policy issues and the most
obvious effect is a widespread public skepticisiwals the consequences of modern
science and technology. Would societal problemsldvbe worse if we did not rely on a
caste of policy experts?

Paradoxically, we are in the emerging era of pubéidicipation in science.

Science and technology based innovations are judgecivil society against the
background of their worldviews, value preferenced beliefs. If we consider, for instance,
stem cell research, medical genetics or geneticathgified foods, within the context of
knowledge, politics, and public discourse abouharizing innovative capacities to act, the
balance of power between science and civil sodetgow shifting toward civil society
(Stehr, 2010):

Scientific knowledge constitutes one of the magsoitant conditions of modernization in
the sense of a persistent extension and enlargeofesbcial and economic action that
science, unlike any social system in modern sqaetyerates.

Stehr identifies two models in dealing with sci@atiknowledge: the model of
instrumentality and the capacity model.

The instrumental model is based on the assumpt@intihere tends to be a steep gradient
of knowledge between science and society; sciepeaks to society and does not only do
so with considerable authority but also with sigi@iht success, while society has little if
any opportunity to talk back.

Within the capacity model the social sciences ame humanities exercise practical
influence as producers of enabling ideas and mganon society and its actors. The
capacity model stipulates that social scientifiowtedge is an intellectual resource that is
contingently open and complex and thus can be rdaldehe course of “travel” from the
social scientific community into society.

In sum, public engagement and participation inrsmes not hazardous for the scientific
community; it is part of the social architecturedgfmocracy. We are slowly moving from
what has been the case of expert rule to a muddbrpshared form of knowledge claiming
governance. In this process, the social sciencgéramanities play an important role, in the
sense of enhancing capacities to act.

The new sociology of scientific knowledge has cedathe perspective that the
production of scientific knowledge is in many waxsy similar to other social practices and
that the wall between science and society is Idhan frequently assumed.

The possibility for democratic negotiation and atiiec practice has to be seen as part of
a larger social enterprise and a larger socialec@nh which both professional scientists as
experts and the lay public engage in discourseh(SB905). The cases of climate change
and AIDS activism are rich examples of social psses in which the boundaries of expert
and lay public are quite malleable.

After an overview on the problem of public uneasthvgcience and the general issue
about “public understanding of science”, we arengdio explain what kind of innovation
models are developing within the actual Knowledgei&y.

Considering innovation, this is not limited to teological one: the most so-called
technological innovations are socio-technical iratmns.
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The linear model ‘science’ to ‘technology’ to ‘saktiprogress’ is only one possible
innovation model and actual patterns of innovatio® more complex: feedback loops, user-
induced innovation, and societal developments rathan technological developments
leading the way (Felt et al., 2007).

One striking feature is the recent shift from tliea of centralized organization of
innovation to explicit recognition of the importanof distributed and more diverse
innovation, even if that means some loss of coritnotentral actors. An example would be
the present interest, with a number of big companie open innovation, but maybe the
most famous example is the possibility of develgpwmpen source software by user-
communities: these forms of distributed innovationst receive more attention.

The regimes of innovation contains a model, or gigra, that is a notion of how things
must be done, which is also a model of society. Jingping of society visible within the
Lisbon Agenda is underpinned by the linear moasding to implicit or explicit assertions
that “science is the solution, society the problenSociety has to become more
entrepreneurial, become more accepting of, or &en on, new technology.

In the following we are going to mention three urghtial representations of innovation.

First, innovation is considered as codified andlicaple information, users have the
capacity to pay for it, innovation may be diffusgidbally, without having to take local
contexts into account. Second, and continuing dle@ iof a competition where the “winner
takes all”, is the conviction that the only goodsion is to be the first (e.g. MS Windows
Office): innovation becomes a collection of “premsie Third, innovation is linked to
entrepreneurship and to popular ideas, pressedrnmyators themselves, about the heroism
of innovators fighting against odds: innovationpioduced by heroes with outstanding
qualities (e.g. star scientists, world industryrop#ons).

An alternative storyline is centralized innovatiomnovation produced and/or
orchestrated by a central focal agent. Many biglipukesearch institutes have been
following the model of centralized innovation asliwand big mission-oriented R&D
programs like the US Apollo Program and the “warcancer” have central orchestration as
a characteristic feature.

Centralized innovation is in opposition to the patiof open innovation and more
generally distributed innovation. Distributed inatwen is observed in situations where
heterogeneous actors, who hold complementary pietdsiowledge, interact and form
networks or creative communities; they cooperatguite informal ways and co-construct
the technology and its use.

The case of OSS (Open Source Software), and matelywlevelopment of open-access
tools in information technologies, shows that th&rdbuted model of innovation can be
more user centered and that one of the motivetsgfromoters is to redistribute agency,
knowledge and power. In other words, there is amative model of society being
performed as well. One of the key features is theemtion of collective property rights,
through the creation of the General Public Lice(@RL or copyleft): the right to use it at no
costs, the right to modify it, and the right totdlsute modified or unmodified versions at no
costs.

Considering the Lisbon Agenda innovation targel& tlominant question is how to
achieve as much innovation as possible, as fgsvssble.
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It should not just be about the more and the fasber better. Innovation is distributed,
many actors are involved, and there is no simpléerto success.

Considering the different patterns, we identify tamain ones: the producer-led pattern of
pushing techno-scientific promises, and competinghat basis; and the user-led pattern
visible in open-source software development andvation.

These two specific ways to organize and promoteviation and technological change in
contemporary societies have been labeled as thmeegf economics ofechno-scientific
promisesand the regime of economics and socio-politicsaliective experimentation.

According with the authors (Felt et al., 2007), ibrant European knowledge society
must be built on collective experimentation. Tedbgaal promises can, and should be,
incorporated, but they should help, not lead.

The economics of techno-scientific promises (ETRB$ninclude more than financial and
short-term commercial considerations. Studies dfezannovations show the proponents of
the “new” have to fight the “old”, and may not alygawin. On the other hand, the “new” is
not, by definition, better than the “old”. Techngical promises have to be tested
dynamically, not just pushed as such.

ETP are particularly visible in the mode of goverre of so called new and emerging
techno-sciences: biotechnologies and genomics,teeimologies, neurosciences, ambient
intelligence, to make some examples. We identifyimber of distinguishing features: first,
the emerging technology (biotechnology in the 8@sotechnology now) “will solve human
problems” (e.g. health, sustainability) through idewrange of applications; secondly, ETP
draw on an uncertain future, and derive its foroemf the uncertainties; thirdly, the
associated economy has a strong sense of urgeheye Ts no role for civil society other
than as a collection of prospective customersihiatview is not specifically European. As
the USA National Science Foundation report on Cagimg Technologies (Roco &
Bainbridge, 2002) phrases it: “we must move forwidnde are not to fall behind”; finally,
the economics of techno-scientific promise require®llectual property rights to be
safeguarded at an early stage and emphasizesipgtehbasic knowledge.

The regime of ETP works with a specific governaassumption: a division of labor
between technology promoters and enactors, anldsoigiety.

The previous model starts to function as a politicder, with a tyranny of urgency and
naturalization of technological progress. Civil isbg is then taken into account only as the
final and undifferentiated passive recipient ofamation, and when resisting, labeled the
enemy of innovation. This approach to civil societyfor some reason very similar to the
one of the instrumentality model by Stehr.

An alternative regime is emerging about demodragimnovation, but not in the sense
of political democratization where citizens wouldve more voice, and be listened to.
However important democratization might be, attamtis drawn to something else:
phenomena like user-induced innovation and commnmogased innovation. Some concrete
examples are drawn from the information and comeatiun sector (where the distinction
between developers and users is not sharp) amdirding the notion of co-invention.

These examples show the emergence of a new redimeregime of collective
experimentation, in whichociety becomes a laboratomjowever, the experimentation does
not derive from promoting a particular technologipeomise, but from goals constructed
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around matters of concerns and that may be achi&véied collective level. Such goals will
often be further articulated in the course of theegimentation.

The regime of collective experimentation faces leimgles because such embedded
innovation is laborious, typically loosely-coordied and slow; as it should be, because
users and other stakeholders have their own cantaxd logics to consider. Inspired by the
‘slow food’ movement, one can now proclaim a ‘slionvovation’ program.

These two regimes of technological promises andatiective experimentation, were
characterized as alternatives. There are strughédseen innovations and innovation
patterns located in the two regimes; but it is aatomplete dichotomy. Both regimes are
part of the overall trend to recognize and empleadigtributed innovation. The two regimes
highlight and incorporate different features.

From my personal point of view, this two opposedimees should be considered as
complementary aspects for a new regime, whererpent, leading and clear technological
promisesand theslow, participative and chaotic laboratorial innav@n can be reconciled.
Within a perspective of contaminating disciplineg( interaction design and social studies),
as the reflective practitioner is the designer thedrns and conducts professional artistry
through processes of reflection-in-action, in whianowing and doing are inseparable”
(Binder, De Michelis, Ehn, Jacucci, & Linde, 201it)e reflective citizen should combine
knowledge-enhanced reflexivity and technology-ewckdnaction within activities “full of
passion, imagination and engagement, more likeigeesnovations than rational decision-
making processes”. As a matter of fact, both tlggnme of collective experimentation and
the one of techno-scientific promises have to imagin experience that does not exist yet,
as in the design process, so the proposed scecamide shared both by designers and
citizens, as new policy makers of the actual Knolgke Society. The reflective citizen
should be inspired by design as a new politicarimsent, not based on contrapositions and
contrasts, but as a new lens to change view argpeetive in front of social, environmental,
political and ethical problems and challenges.

Moreover, as proactive figures of innovation andnpoters of transformative processes,
designers should be really in strict contact witlzens with a precise contract with them: a
sort of political performance, with the word ‘pemftance’ in the sense of performing a
contract: “you promise you would do something, ngou have to carry that promise out,
bring that promise through to completiéh(Acconci & Moure, 2001). Nowadays, design is
arising as a new concept: we have to consider & asde of inquiry than a professional
competency or a particular domain of expertiseigieas a democratic innovation becomes
a question about everyday practice, for envisiomngerging landscapes of design, where,
in an “agonistic democracy”, we can hear a polyphoihvoices and mutually vigorous but
tolerant disputes among groups in public spacesndrate different projects confront each
other and the world (Mouffe, 2000).

A global collective experimentation might happeunt bt this moment, can be no more
than good intentions. Actually, some communitiese a@xperimenting new models of
governance and innovation.

7 In “Vito Acconci: writings, works, projects”. Bagtona Poligrafa.
18 On “agonistic struggle” at the core of democrame “The democratic paradox”. London Verso.
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After considering the market expertise be the [@ged knowledge source for new public
management, an Australian experience focus on contynwriented instruments and
community based knowledge (Hess & Adams, 2007).

Local area networks can give a dynamic contributioninnovation, wellbeing and
prosperity. The assumption of this experience a$ kimowledge needs to be constructed and
mediated through co-operative process of discoweith those affected by it. Current
emphasis is on community strengthening through dieation of sustainable networks
developing collaborative relationships, and seethaskey to the linking up of government,
business and community organizations needed tceasidhe complexity of contemporary
problems.

One of the key point is the social investment statebuilding the social capital that
underwrites growth in human capital. The real sesa# this Australian experience within
the Victoria state is not just in the increasingouces delivered into the community but in
the redefining of relationships between the commnyusmd government.

This new paradigm called “community governance’vehigocial factors coming strongly
back into public policy and management, such agel@tive democracy, networks, co-
production, participants in communities, local domstivism and histories. The
organizational structures of community governance wmore like networks in which
complex interactions throw up new ideas and crpaieesses by which these are moderated
across varied interests. In the community goveraanodel we see networks becoming not
only webs of influence and trust but also strucusgthin which new knowledge regarding
real world situations is created and shared witlvalue becoming agreed through processes
of mediation.

For community governance approaches, the citizenrbes an active participant in their
particular communities, and the knowledge they ivand create is ‘privileged’ in the
policy process. These new practices are based mes tpf knowledge which have not
historically been part of public administration afat this reason it is driving forms of
public management innovation which may prove to stitute a new administrative
paradigm.

From the Australian experience we can consider sgemeral issues. First, distributed
innovation includes diversity, not just of actdosit also of new options that are opened up
for exploration. Socio-technical scenario approacheay do better here, but the dilemma
between going for exploration or selective explata remains. Second, reinventing
innovation requires reinventing the commons. Thmons must be structured, there must
be specific arrangements. One important observaditimat there is no fully public science,
there are always thresholds, circles of limitednexge (David & Foray, 2001):

Only when increasing numbers of communities disptathose very characteristics are
formed across a wide array of cognitive fields, wipeofessional experts, ordinary users of
information, and uninitiated students are brougiddther by their shared interest in a given
subject, will the Knowledge Society become a neatither than a vision of a possible
future.
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2.3 The Knowledge Economy: ICTs and communities

Nowadays we are living a deep historical transitiem anthropological fracture with the
past history; our society of individuals is livingthin a knowledge economy, where the
technological convergence is becoming a real tratbo the relationship with knowledge
production and communication is part of this rerle@erroni, 2010), where both
technologies and individuals play a crucial role.

The first issue to be considered when dealing with new economical context is the
speed at which knowledge is created, accumulatddraast probably, depreciates in terms
of economic relevance and value.

We have seen that codification plays a central iolde knowledge economy (see par.
2.1) because it serves to further memorization, mamication and learning, and forms a
sound basis for the creation of new knowledge dbjda this way knowledge production
and circulation are accelerated by new forms offaadion and transmission.

Knowledge-based economies are not, of course,iatestr to the realm of high
technology, but science and technology do tendetacdntral to the new sectors giving
momentum to the upward growth of the economy ashalavover the past few decades
(pharmaceuticals and scientific instrumentation,formation and communication
technologies, aeronautics, new materials). Ourespcas a whole, then, is shifting to
knowledge-intensive activities (David & Foray, 2001

In this context the “need to innovate” is growsstgonger as innovation comes closer to
being the sole means to survive and prosper in higlompetitive and globalized
economies. The fact remains that companies anetgdai general are spending more time
and energy on producing and adjusting to change. Kifowledge production system is
becoming more widely distributed across a hosteaf places and actors. More and more
“innovators” tend to be appearing in unexpectedgiasibns: users as the source of innovation
(see par. 2.2).

These new technologies, which first emerged in3Be and then really took off with the
advent of the Internet in the ‘90s, have breatinigldotential. They enable remote access to
information and the means of acquiring knowledgeaddition to transmitting written texts
and other digitalized items (music, pictures), théo allow users to access and work upon
knowledge systems from a distance (tele-immersioresearch), to take distance-learning
courses within the framework of interactive teaesteident relations (tele-education) and to
have unbelievable quantities of information, a sdruniversal library, available on their
desktops (or e-books).

First, development here has been a long, drawrmpmaess punctuated by the invention
of the codex and the book, which took over fronolsy the perfecting of paper, the book’s
transformation into a knowledge tool (indexes, d¢abl footnotes and endnotes),
improvements in the productivity of copy-makingoffr the “industrial” organization of the
scriptorium through to the invention of the primgfipress), the proliferation of modern
libraries and, finally, the advent of increasinglfigh-performance access and
communication networks.

Second, information technologies enhance creatiteraction not only among scholars
and scientists but, equally, among product desggrseippliers and the end customers.
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The creation of virtual objects that can be modified infinitum and are instantly
accessible to one and all, serves to facilitatéectle work and learning (Binder et al.,
2011).

Third, the new technologies enable the explorationd analysis of the contents of
gigantic databases, which is in itself a potentmeeat knowledge enhancement (in natural,
human and social sciences and management alike).

Finally, the above three ways in which informatitechnologies affect knowledge
creation can be combined in the development okelagple decentralized systems for data
gathering and calculation and the sharing of figdinSuch extensive systems characterize
the research being done these days in the fieldstobnomy, oceanography and so on and
will be deepened further on (see par. 2.4).

However, in spite of the infinite possibilities eféd by new technologies, we have to
take into account two significant issues about ife@il knowledge: trustworthiness and
storage problems.

Considering the first issue, new methods need tddwsed to “certify” the knowledge
circulating on the Internet within a context whémputs are no longer subject to control,
unlike the knowledge disseminated by scientificrjals, for example, whose quality and
reliability are validated through the peer-revienwgess.

Regarding the second one, our societies are cdeftoby an almost paradoxical
situation: we have never before had such powetfubge and memorization technologies at
our disposal, yet memory itself appears to be mgda

First, with information technologies, we are notisg documents but sets of instructions
that need to be interpreted and managed by thé migfdware and software. We perceive
the risk of irremediably altering society’s ovenalemory.

Second, the unit costs of short-term storage and darieval may have fallen, but
significant problems remain with respect to meningz fiing and accessing old
documents. The new electronic media are unstabigpaced with paper books. This has
made “storage” of information in the digital agedea matter of archiving than a process of
recurring renewal, a cultural task for which literasocieties turns out not to be well-
prepared. By the way, these are the same motiwaftmmwhich electronic books have not
yet substitute paper books (see chap. 5).

As anticipated in the previous paragraph, not qmiplic engagement in science or
collective experimentation for promoting innovatian society are more than ever
community-driven activitiesbut nowadays all knowledge-based activities emeardpen
people, supported by information and communicatechnologies, interact in concerted
efforts to co-produce (e.g. create and exchange)kmewledge.

Typically, this involves three main elements: fistsignificant number of a community’s
members combine to produce and reproduce new kdgel@iffuse sources of innovation);
second, the community creates a “public” space dwchanging and circulating the
knowledge; third, new information and communicatieohnologies are intensively used to
codify and transmit the new knowledge (David & Bor2001).

Communities of programmers engaged in creatingimpdoving Open Source Software
(see par. 2.2) resemble “open science” researcimemnties in many of these aspects, and,
like them, are not able to extract economic revendieectly from the sale of the new
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knowledge and information-goods that they creaben&business-to-business communities,
however, also have modes of operation that shane 6 the same features.

Doctors represent another instance of communitiesthis case communities of
professional specialization, that are undergoitigaasition towards the higher frequency of
peer-to-peer information transactions. Many doctocsv document their new clinical
knowledge and make it available to others througsilg accessible electronic databases,
becoming a real Community of Practice (Wenger, 2006

Communities characterized by all three of the afmetioned components display a
certain number of virtues. The potential for pradgcand reproducing knowledge will
become greater as a community expands; but thenllste costs of data search, the risk of
congestion and anonymity amongst members, whichiedarn, represent a source of acute
problems of trust. On the contrary, a knowledge mamity is also a fragile structure, based
on informal rules (reciprocity, disclosure): it caapidly disintegrate when their members
lose the ability or the dedication to follow thosdes, and, instead, seek to further their
individual interests through non-cooperative actiothe realm of markets.

So, the development of the knowledge economy ha®, seter alia, conventional
organizations infiltrated by individuals whose dontng attachment to an “external”
knowledge community makes them all the more vakidablthe organizations that harbor
them as regular employees (e.g. engineers, sdEnisogrammers). By penetrating
conventional organizations, these communities becagents of change for their industry,
and, indeed, for the economy as a whole.

As anticipated in the first paragraph, ICTs and rieehnologies are changing both our
space and time dimension. As a matter of fact, another significe&ssue in nowadays
knowledge-economy is clearly that the influencg@dgraphical distance is waning.

A British economist underlind® that in “half a century’s time it may well seem
extraordinary that millions of people once troofiein one building (their home) to another
(their office) each morning, only to reverse thegadure each evening. [...] Commuting
wastes time and building capacity. One building flome, stands empty all day; another,
the office, stands empty all night. All this mightrike our grandchildren as bizarre”
(Cairncross, 1997). This remark suggest that IG€snat fully exploited in their potential,
or better the society is not ready for this kindchange. The problem is more cultural than
technological.

We have also to consider some developfiefta home-production economy in light of
the fact that it costs less to transport knowlettgen people (Mokyr, 2001). And this is
totally true. Such developments, however, are Vikiel continue being impeded by all
manner of apathy for some time to come. Much hdsetdone as regards the redesigning of
space in line with the opportunities offered by km®wledge economy. It is the personal
interactions of the workplace, the stimulus prodidy a change in environment from one's
domestic habitat, that makes work enjoyable.

¥In “The Death of Distance: How the Communicatid®evolution Will Change Our Lives”, Boston
Harvard Business School Press.

2 In “The rise and fall of the factory system: teotogy, firms, and households since the industrial
revolution”, Carnegie-Rochester Conference SeneBublic Policy, 55(1), pp. 1-45.
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Another relevant problem, that we are going to @méshortly is related to the asymmetry
within knowledge-economy: knowledge is not beingaleped to the same degree in every
sector.

Today it remains astonishing to observe the conbrasveen fields of economic activity
where improvements in practice are closely reffectiapid advances in human knowledge,
such as is the case for information technolograsisportation, and certain areas of medical
care (surgery and drug therapy), and other areasenthe state of knowledge appears to be
far more constraining.

Besides, technological advances generate bettmtgim instruments, which in turn help
to improve experimentation methods. The inter-lgg® between “science-enlightened
technology” and “technology-equipped science” pdevihe basis for the rapid development
of knowledge in some areas.

For instance, education is not a field that lenskslfi well to experimentation: what works
with a pilot school may prove hard to replicateeelsere. Part of the problem is that
experimental approaches are impossible to desoripeecise enough detail to be sure that
they really are being replicated.

As a rule, the profession of teaching is not orgedito keep practitioners informed of
alternative approaches and solutions tested bygthestead they proceed by intuition and
imitation of recognized practices in the repertmfe’master teachers”. Opportunities for
regular knowledge exchanges between educationednesers and teachers are few and far
between. A good number of sectors are not bengfiftnom the “science-enlightened
technology” model, and the question is how they eahance knowledge at similar speeds
to the science-based sectors. It is necessaryvelape a methodology for documenting,
assessing and promoting practice-based innovatidrere are other ways in which science
can interrelate with technology and developing them help to improve the advancement
of knowledge in some sectors.

There is a big difference between the existendaofvledge in some place or the other
and its availability to the right people in thehiglace at the right time. The whole question
revolves around the capacity of the new informati@chnologies to enable better
integration of knowledge through helping bring dothie cost of transporting it and paving
the way for local concentrations of virtual aciies.

Some researchers, however, argue that the intensigeof powerful communication
technologies such as the Internet may promote umifp to the detriment of diversity.
Facilitating the voluntary construction of highlprhogeneous social networks of scientific
or political communication therefore allows indivals to filter the potentially
overwhelming flow of information. But the result ynae the tendency of over-filtering,
which eliminates the diversity of knowledge andttbaculates, and thus diminishes the
frequency of radically new ideas (see chap. Hedéims difficult to use the available “search
engines” to efficiently emulate the mixture of petdble and surprising discoveries that
typically result from a physical shelf-search ofeattensive library collection.

What really needs to be done is to establish aneldp interdisciplinary communities
made up of a heterogeneous range of members, wtiermation technologies can serve to
support the integration and the discovery of knolgée
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At this point, we are concluding the paragraph dbsg two significant examples within
the actual knowledge-economy, which have been tabéxploit at best technologies, their
communities of developers and, last but not letmst, end-users, with their desires and
suggestions.

The first exampleis related to the innovation leader Steve Jobsy hds driven Apple
and Pixar to planetary success (De Michelis, 20B2)t when taking into account the
invention of YouTube, FaceBook, Twitter, or Yahawlahen Google, we cannot consider
these giants be the product of a brilliant invemtaond we cannot attribute to fortune the
success of these innovations in our lives. Thesoisething more. In the scientific field, it
is widely discussed a model in which innovatiorpezsally the most radical and disruptive,
is developed in two cycles: during the first is di&d to conceive a new technology, a new
device, while during the second this idea is thevetbped into a product for the market. A
clear example of the explained process is the dpheget, with the transformation from the
first prototype Visicalc to Lotus 1-2-3.

All Apple inventions, from the Macintosh to theail? from the iPod to the iPhone have
been developed considering this model, but theyldvoxever have been the innovative
products we all know, if their desirable featureravenot be conceived around users
behaviors and needs, considering their desireshitncase we can speak of interaction
design of the best species (Binder et al., 201dgabse in Steve Jobs the designer and the
user coincide.

The second examplencompasses other actors, such as Google, Facehdothe like,
which, even if not so innovative at their first @apance on the market, have developed with
their users a co-evolutionary process, assigninghéolistening of users by designers a
crucial role. If we think to both Google and Facekdthe distance of the first versions from
the actual ones is the evidence of how users, théh desires and behaviors have changed
the platforms. This is not interaction design incstsense, but an extraordinary ability of
listening end-users. For Steve Jobs the secretnmivation is “saying no to 1000 things”,
but surely he said yes to creating a lasting compprepared to a continuous innovation
process, which can enhance their talented peopleleveloping a product involving all
participants, to precise the idea that substantiédliot & Simon, 2011).

One of Steve Jobs’ most interesting things is thate is a method in his geniality, and
we can learn from that. The multi-disciplinary mgement team and the conception of
space in the company bases are considered asveeaiganizing factor: the inner square of
both Pixar and Apple bases is the place of meetirgggventions, serendipitous
appointments, and where feeling members of the saomenunity. Moreover, the role of
Steve Jobs in his companies is radically diffefesmn others: he is inside the processes and
influences them day by day, evaluating evolutiod goality, without limiting his role to
devise company’s functions with economical purpobiesis in the era of business desfgn
while his colleagues are in the one of businessmadtration (Butera & De Michelis, 2011).

Entrepreneurs should be in the middle of the oregtrocesses of their companies, from
product design to customer experience, from margettrategies to communication,
exploiting ICTs and user communities to assure aanemy, really based on new
knowledge production and circulation.

2 |n “L'Italia che compete. L'ltalian Way of Doingdustry”, FrancoAngeli - Fondazione IRSO.
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2.4 Fostering a global knowledge through the Web

Recent developments on the web lead us to belieak the web is on the way to
providing a platform not only for information acgiiion and business transactions but also
for large scale knowledge development and decisigoport (Thomas & Sheth, 2011).
Within this paragraph a short overview of pastuacand new web possibilities will offer a
complete scenario in which the Knowledge Societgdtually developing and will develop
in the next future.

After the invention of the World Wide Web in 199¢ 8ir Berners Lee, the web has been
involved in a never-ending transformative proceat) significant steps, whose boundaries
are sometimes blurred and not easily recognizableile the Web 1.0 was conceived to
connect static documents, using static websitesagimdut any possibility of interaction for
the user, except surfing across webpages, sendiagseand using search engines, a further
step in the evolution of the web, sometimes caled 1.5, proposed the first dynamic sites,
with online dashboards and forums, thanks to theodaction of databases and Content
Management Systems (CMS).

As a matter of fact, considering the network inimasture, the actual Web 2.0 is not
different from the 1.0, because it is based orstmae TCP/IP and HTTP protocols. The real
difference is in the user approach to the web cuiste

The greatest change in the perception of the webroed when people startedreverse
the information flowWhile the write capability always existed, onlitwthe advent of Web
2.0 technologies, as Social Networks, Peer to Retevorking and other tools that facilitated
participation did users start to take advantagead/write capabilities of the web on a large
scale.

Tim O’Reilly, who coined the term Web 2.0, madeiateresting observation about web
applications and knowledge accumulation (O’Rel906):

A true Web 2.0 application is one that gets better more people use (&s knowledge
improve with its circulation processpoogle gets smarter every time someone makes a i
on the web. Google gets smarter every time someoalees a search. [...] And it
immediately acts on that information to improve #xperience for everyone else. It's for
this reason that | argue that the real heart of Vb is harnessing collective intelligence.
[...] The world of Web 2.0 can be one in which werslmur knowledge and insights, filter
the news for each other, find out obscure factsl avake each other smarter and more
responsive. We can instrument the world so it besosomething like a giant, responsive
organism

This remarks underlines the difference from the \WWe) that is the web of information,
from the Web 2.0, the web of people: like neveobekevery Internet user can participate in
a global knowledge gathering process.

There is a broad consensus that the web is movimg mnd more in the direction of
becoming a platform for global knowledge and ingelhce accumulation.
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However, even applications such as Google are predmtly read-only, where an
algorithm takes advantage of the structure of thb and of human interaction to reflect this
insight in its search results.

Despite the advances in computational algorithmsfjceal intelligence and processing
speed, many problems remain unsolved and may bputationally unsolvable. Limited by
Turing-computability”* and complexity of both the algorithm and the neaeg background
knowledge, truly intelligent machines seem outeafah.

The types of problems that can be mastered algoictdly are quite different from those
that require extensive world-knowledge, creatiatyd the ability to purposefully abstract
and intuit. Tasks that humans perform without etenking about them.

Intuitively, humansand computersexcel at orthogonal tasks. While computers are
efficient and effective in logical and mathematiaahblysis, humans are strong in conceptual
tasks, for instance, tasks that require percepitmuition or creative thinking.

The Web 2.0 paradigm allows us to solve these kifidasks on a larger scale with many
participants making judgments, decisions or coatnig information.

In the next future we will have systems that, eiferot intelligent enough to answer our
question directly, know who can answer to spedgfiestions, choosing among a machine,
an individual or a community. These kind of sersiacgan be considered black boxes,
completely transparent to the end-user. we might alevays know whether humans,
computers or both are behind the offered servite dutcome matters, so we could care
only about quality and time constraints.

Recently the areas of human computation and scomlputation have attracted much
interest. There is a growing tendency towards tyesmploying web users to solve small
problems: the Grid, which is based on‘super virtual computércomposed of many
networked computers acting together to performedatasks; SETI@Honi@ (Search for
Extra-Terrestrial Intelligence), which is an Interbased public volunteer computing
project; Amazon.com’s Mechanical Tdfkthat is probably the largest-scale implementation
of the human-centric view. That is why we are gdimgdescribe it shortly.

The Mechanical Turk is a marketplace for serviedsere the incentive to participate is
monetary compensation. Service seekers can pobtepms, using web forms or an API,
called Human Intelligence Tasks (HITs). The HIT® aescribed using tags, a natural
language description and formal descriptions, saglallotted time, reward and expiration
date. Problem solvers are given reputation poiate8 on reliability/accuracy and can take
qualification tests that make them eligible for @fie tasks.

This kind of problems are Al-interesting (Artifi¢ibotelligence) if there is no algorithmic
procedure that solves it efficiently, but humans salve it with sufficient success in a
reasonable amount of time, or if it is currentlygagved to be more accurately solvable by
humans.

So, many human-computation tasks are thus notiatestrto humans, but enforce or
promote interaction between man and machine. Qerleétween men and machines.

22 A numeric function f is Turing-computable when stgia Turing machine which calculate the valor of
the function f for each possible choice of argureent

2 http://setiathome.berkeley.edul.

% http://aws.amazon.com/mturk/.
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The underlying assumption here is thus that knogdediscovery and aggregation is
(almost) always a social activity. All the above ntiened technologies exploit and are
exploited by communities of people.

Alvin Ira Goldman (1999) identifies four stage afcil distribution of knowleddé
discovery, production and transmission of messagesssage reception, message
acceptance. These four stages are still all focusedndividual choices, but are quite
helpful, since the individual is at the first ardt stage of knowledge accumulation.

The journalist James Surowiecki (2005) identifiesmplementary social knowledge
aggregation techniques that promise to be sucdé&$sfuis possible to substitute the
individual in Goldman'’s four stages with an entmmunity. Three categories of problems
are identified:

1. cognition problems: questions with one answer oestjons with a preferred
answer.

2. coordination problems that require coordinatioractions between members of a
community.

3. cooperation problems involve the challenge of ggttmembers of a group
involved in tasks or duties that seem contrarnhtrtself-interest, such as paying
taxes.

According to Surowiecki, the requirements for gqmeécision in answering questions,
making predictions or making decisions are:

» diversity of opinion

* independence

» decentralization

* mechanisms for aggregation of individual results.

On the web, the first three are, for the most gaven by definition.

However, the last point, while theoretically indegent of the others, can in practice
impede them, because a tighter community will {lkebve aggregation mechanisms more
easily in place than a more loosely coupled comigutius diminishing the value of the
first three requirements. In some instances, tighthmunities can easily sabotage the
outcome of a distributed decision making processnhysing it with pre-decided answers
(see chap. 4 for a comparison with effects of bogiditrong ties).

In general, it seems that crowds are quite goablaing problems that can be answered
in a single sentence, an estimate or a thumbs g niore difficult problem is how to map
this to more complex problems that require a chdirassociations that defy immediate
intuition. Common sense versus the scientific methtaurns out that both have their place.

It is not enough to know that some social entitgapable of solving problems. We need
to know whether there is a good chance that it sall’e the problem and that the solution is
correct, at least to the best of the participaktewledge. Goldman asserts that there is a
“propensity towards truth.”

% |n “Knowledge in a Social World”, Oxford UnivergiPress.
% In “The wisdom of crowds”, Knopf Doubleday Publisty Group.
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From an epistemological point of view, the largee body of participants gets the more
likely it is that the answer received from a croweat least not a maliciously invented lie.

The problem solver can potentially be anyone orttang on the web. In the approach
taken by Amazon.com with its Mechanical Turk prbojacsers are paid small amounts of
money to solve problems on the web. Looking at éhagproaches, the old “bread and
circuses” saying comes to mind. But contributorsNkipedia or to Sourceforge devote
substantial amounts of their time to improvingd@es or algorithms without reimbursement
(see chap. 4). Overall, to explain the motivationgdarticipating in problem solving tasks on
the web, moralistic approaches seem to fail.

At first glimpse it seems that there are many fectehich play a role in this decision:
this can range from aesthetic appeal of the sitenterest in the problem to the draw by
members of other networks who are already particiga\WWe can assume that people are
willing to engage in problem solving activities prded that the incentive is, analogous to
Freudian categories: fun, monetary benefit, or ghespect of contributing to something
sensible and bigger than the individual’s contiidout

A few years into the existence of the web, itsigpat father Tim Berners Lee introduced
a vision of a Web not only for humans to use, bsi dor machines: a more meaningful, a
Semantic Web, or Web 3.0 or Web of data (Rubin9200

The Semantic Web is an extension of the currentinvelnich information is given well-
defined meaning, better enabling computers and lpgopvork in cooperation.

How can semantics improve the mechanisms that we been that are already in place
for collaborative strategies towards more religislgblem solving?

The Semantic Web is a vast collection of formalizesbwledge and agents that are
capable of understanding these formalizations actthga upon them. The formalized
knowledge is available in ontologies that use logicgraph-based formalisms on top of
unambiguous pointers to web resources in orderepwsesent knowledge in a computer
accessible manner. The Web 3.0 paradigm is in s@mge perpendicular to that of the Web
2.0, characterized by collections of human-gendrattworks and tags (e.g. folksonomies)
that are ambiguous, arbitrary and chaotic.

They differ in a top-down approach to content & YWeb 3.0, in contrast to a bottom-up
one of Web 2.0. The most relevant issue is howotoline these two paradigms to achieve
the kind of man-machine-hybrid computing power thia¢ web has the potential of
providing. Even if they seem so close intuitivethey are so far ideologically and
technically, because the first is meant for mackm@sumption, the other for humans.

We can take “a little semantics” and gradually ioy& it. We can relate tags to concepts
in ontologies. We can take informal assertions emavert them into formal ones. Many
communities might have a strong interest in sintplyging resources. So, we have to let
them tag, while others need rigorous formal repried®ns, and they will develop them out
of their needs. Given these semantic bottom andaiggrs, other communities will have an
incentive to relate them.

In addition to manual creation of references tonfalrconcepts, computational algorithms
can find commonalities between similar pages amilasi tags.
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The Semantic Web must provide platforms that featéi the use of semantics, that hide
the formalisms from those who do not want and dormeed to see them, that connect the
things that are interesting to everyone to those #ne interesting only to Semantic Web
visionaries. Nowadays we live in an established \Wet#locuments, but the Semantic Web,
would be seen as just starting to take off. We hidnee standards but still just a small
community of true believers who recognize the valtiputting data on the Web for people
to share and to mash up and use at will.

Tim Berners-Lee states that “his invention” hasnge in the last few years faster than
it changed before, and it is crazy for us to imagihis acceleration will suddenly stop
(Rubin, 2009). When the WWW started, there wasragigm shift, that is when you do not
have in your vocabulary the concepts and the idédiswhich to understand the new world.
The idea that in the next future you could access@mbine data anywhere in the world
and immediately make it part of your spreadsheah@her paradigm shift.

After a brief look to Collaborative and Semantic BMMapportunities, it is interesting to
focus on what are these “big data” being widespaddwide and what are the main
issues of having this availability of 10 zettaby(@6™* bytes) of data on the internet, with
more than 2 billion people connected to the nas tiot clear if big data encompass also that
portion of the web which is invisible and inaccessito research engine: the “deep web”,
which is reached only with a precise web addreskerbrowser address bar. This unknown
web collect password protected information, en@gpdocuments of foreign governments,
or pirate material.

The American federal government is beginning a megsearch initiative in big data
computing: this effort involves several governmeagencies and departments, and
commitments for the programs total $200 million ijtc2012).

Administration officials compare the initiative ftast government research support for
high-speed networking and supercomputing centengshahave had an impact in areas like
climate science and web browsing software.

Big data refers to the rising flood of digital ddtam many sources, including the web,
biological and industrial sensors, video, e-maitl @ocial network communications (for
implication within the research field see chap. Bhe emerging opportunity arises from
combining these diverse data sources with improwagputing tools to pinpoint profit-
making opportunities, make scientific discoveried aredict crime waves, for example.

The private sector is the leader in many applicatiof big data computing. Internet
powers like Google and Facebook are masters anitasteously mining Web data, click
streams, search queries and messages to finebt taggrs for online advertisements. Many
major software companies, including 1.B.M., Micris@racle, SAP and SAS Institute, and
a growing band of start-ups, are focused on th@dppity in big data computing.

Farnam Jahanian, the head of the National Sciermendation’s computer and
information science and engineering directorateestthat (Lohr, 2012):

Data, in my view, is a transformative new curreif@yscience, engineering, education,

commerce and government. Foundational researaata management and data analytics
promises breakthrough discoveries and innovatiamess all disciplines.
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We hope that this hypothesis could come true, denisig our previous remarks on the
asymmetry in diffusing innovations and knowledgg (education).

Regarding the educational sector, at Stanford Usitye an intriguing big-data
experiment in online education is under way. Lasary three computer science courses,
including videos and assignments, were put offindundreds of thousands of students
have registered and participated in the courses.cblirses generate huge amounts of data
on how students learn, what teaching strategiek west and what models do not, says
Daphne Koller, a professor at the Stanford Art#idntelligence Laboratory.

In most education research, teaching methods atedten small groups, comparing
results in different classrooms, Ms. Koller exptiWith small sample groups, research
conclusions tend to be uncertain and results asn afot available until tests at the end of
school semesters.

But in an online class of 20.000 students, whosgyemouse click is tracked in real time,
the research can be more definitive and more imatediMs. Koller underlines that “if
5.000 people had the same wrong answer, it's oBvéoconcept is not getting through, and
you have a clear path that shows where studentswreng”. That kind of data tracking in
education, she said, provides “an opportunity ne loes exploited yet”.

In each of the above mentioned sector, the otlder ai the medal is that systems have to
be aware of social aspects of data. We need tsfoouwhat are the purposes for accessing
different kinds of data. Accountable systems araravof the appropriate use of data, and
they allow you to make sure that certain kinds rdbimation that you are comfortable
sharing with people in a social context, for exampmre not able to be accessed and
considered by people looking to hire you. How yoishwto use the data will be the
difference in whether you can use it.

Another thing we’ll be able to do is to write idigént programs that run across the Web
of data, looking for patterns when something werdng: when a company failed, or when
a product turned out to be dangerous, or when alogical catastrophe happened. We can
then identify patterns in a broad range of datesythat resulted in something serious
happening, and that will allow us to identify whirese patterns recur, and we’ll be better
able to prepare for or prevent the situation.

For example, in the last years we have a reallydgrvadp of the financial system. Part of
the reason for that might be that we have inswfitdata from which to draw conclusions,
or that the experts are too selective in which tag use. The more data we have, the more
accurate our models will be. Actually, we hope so.

One of the most exciting things of this new scemare the mash-ups, where there’s one
market of people providing data and there’s a sédayer of people mashing up the data,
picking from a rich variety of data sources to teea useful new application or service. A
classic example of a mash-up is when | find a sanlimvant to go to, and the web page has
information about the sponsor, the presenter,dpetand the logistics (Rubin, 2009).

At present, | have to write all that down on thelbaf an envelope and then go and put it
in my address book; | have to put it in my calendldave to enter the address in my GPS.

2" http://news.bbc.co.uk/2/hi/programmes/click_ont@¥%20231.stm.
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Basically, | have to copy this information into eyelevice | use to manage my life,
which is inefficient and time-consuming. This ihase there is no common format for this
data to become integrated into my devices.

Now, the vision of the Web of data, or Semantic Welthat the seminar’s web page has
information pointed at data about the event. Sast fell my computer I'm going to be
attending that seminar and then, automaticallyetieea calendar that shows things that I'm
attending. And automatically, an address book inge&s having in it the people who have
given seminars that I've attended within the lagt months appears, with a link to the
presenter’s public profile. And automatically, mpAR starts pointing towards somewhere |
need to be at an appropriate time to get me tiAdré.need to do is say, “I'm going to that
seminar,” and then the rest should follow.

We do not know if all these novelties should redtiijow within the research field of
Web 3.0, starting now, or will be really availalbaly with next generation web, which
should be the 4.0, the “ubiquitous web” (see pefil2.2).

We can foresee that in the future technologies lamthan beings will become one,
ubiquitous web of objects always-on where RFID tags be widespread, as augmented
layers and 3D holograms will be used instead ofTods. Otherwise, we are sure that all we
have said in this chapter offers the premises foregponential growth of information
transfers, people networks, data processing, td lamd share a collective intelligefit®n
the web within a real Knowledge Society within therld (Levy, 1997).

BEARCH ENGINES -~
-
-
- ” WEE STES
-
-~

CONTENT PORTALS BLoas

1

INCREASING KNOWLEPGE CONNECTIVITY § REASONING

-~
-
-

-~ o FILE SERVERE

P
FUBLIGH B SUBSCRIBE

bt
FILE sHARING

INCREASING SOCIAL CONNECTIVITY

PORTALS

MARK ETPLAC B
& AUCTICONS

R&s Social
BOOKMARK NG

2
THE SoCIAL WEB

THE WEB
CONNEC Tj‘s-’I'NF'CJRMA TION ©ve CONNECTS PEOFLE
-
PaTa su:s-r;j ” L PESKTOF EmallL qg]e’;ggkﬁ

CONFERENCING

INSTANT MESSARING

Picture 2.2 The evolution of the Web till 2020

28 http://www.trigent.com/technology/web20/web20-oxiew.htm.

2 |n “Collective intelligence: mankind’s emerging sebin cyberspace”, Cambridge, MA Perseus.

SEMANTIC T
ARTIFIC AL INTELLIGENT NATUIAL mﬂggﬁ}%ﬂ%{_ BECos 1% P
INTELLIGENCE et b LANGUASE FROFERTY ”
SMART -~
JEESEN, stine RATEEIPE .
&
BLOATECTS & . - ERMNTEs
THE SEMANTIC WEB THE UBIQUITOUS WEB
CONNECTS KNOWLEPGE CONNECTS INTELLIGENCE
-~
- - SEMANTIC
CONTOLOGIES ol -~ ENTERFRIBE
SEMANTIE SEMANTRE * SEAANTIS
WEBSITE & ur BLod it
BEMANTIC
— SoCial NETWORKS
KENOWLEDSE
BASES SEMANTIC
THESAUR) & PESKTEF ” SEMANTIE
TAXONCGMIES - EAMAIL CONTENT=AWARE
e - BANES
-
Cal
F‘JICE'/ Ak o~ MULTI-MRER
NTERFRE LIPS b & o
ENTERERIS SH-UFS i BAMING T

31



Chapter 3. Emerging technologies and paradigms

To understand the complexity of the technologieaidiscape in which the Knowledge
Society will develop in the next years, this chaptél offer an overview of some emerging
fields of research within computer science: ubmust computing and its “embodied
virtuality” approach, the evolution in interfacesifgn, from graphic, to tangible, natural or
even organic interfaces. The description of thenttmum” between real and virtual worlds
will foresee the possibility offered to our everydde by a mediated-reality framework.

3.1 Ubiquitous Computing

Computers have always been considered primary tsbpdour attention, resulting in an
area called “Human-Computer Interaction” (HCI). Gmlering the evolution of the Web
during the last decade and the possibilities ofheating communities and data (see chap.
2), are we actually interested in interacting watmputers? Isn’t our goal rather to interact
with information, to communicate and to collaboraith people? Shouldn’t computer move
into the background and disappear? (Streitz & Nj@05).

In the 90s, only foreseeing the third era of coramjtafter mainframes and personal PCs,
Mark Weiser argued (Weiser, 1991):

The most profound technologies are those that gsap They weave themselves into the
fabric of everyday life until they are indistinghéble from it

With this sentence started the age of Ubiquitoun@ding.

Speaking of Personal Computers, Weiser suggestsvthé&cannot truly make computing
an integral, invisible part of people’s lives.” Basearchers and developers had to conceive a
new way of thinking about computers, taking into@amt the human world and making PCs
to vanish into the background.

The most intriguing aspects of Ubiquitous Compuimthis “disappearance”, which can
take different forms: ghysical and mental disappearancéhe physical refers to the
miniaturization of devices and their integratiampther everyday artifacts (e.g. clothes).

32



With the mental disappearance, the artifacts cainbst perfectly visible or even very
large, but they are not perceived as computergusecpeople discern them as interactive
walls or interactive tables.

Underlining that such a disappearance is a consequef human psychology, Weiser
explains that whenever people learn somethinga@effily well, they cease to be aware of
it, and it can be added that if such technologegehbeen smartly designed, the interaction
can be a real pleasure.

Only when things disappear in this way, we are fieeuse them without thinking,
focusing beyond them on new goals. Consideringap@oach, ubiquitous computing does
not mean just computers that can be carried evessavh

Ubiquitous Computing will help to overcome the desb of information overload,
allowing users to make everything faster and edsiéio, with less strain and fewer mental
gymnastics. Within this perspective machines shditifthe human environment instead of
forcing humans to enter theirs, and this will makeng a computer “as refreshing as taking
a walk in the woods” (Weiser, 1991).

If we look at the past, writing can be consideradtlae first information technology
available to people, which is ubiquitous in indizdized countries: the constant background
presence of this “literacy technology” does notuieg active attention, but the information
is ready to use at a glance. Nowadays, the saimapigening with computers: researches in
Ambient Devices are actually exploring such “glaatde interfaces” (Ishii, 2008). By
glanceable, we mean enabling users to understafamation quickly and easily.
Glanceability is critical to peripheral display agsbecause users need to quickly glance at
and read displayed information, with minimal intgation to their primary task

The purpose of designing technological devices itbaiire the less cognitive effort and
the perspective that in the very next future haamas and offices will be pervaded by smart
artifacts, embedded into familiar objects, seemaragoxical situation.

The research area of Ubiquitous Computing, alsovinas calm technology, proactive
computing, ambient intelligence, is tackling thisalenge, to offer a next generation of
“computers”, which should tell who needs what, whehere and why.

At this point, there are two issues of crucial impnce to be considered: location and
scale. The first, location, is related to the féett ubiquitous computers must know where
they are, being aware of the room where they gradapting their behavior. The second,
scale, is related to the fact that ubiquitous caensuwill also come in different sizes, each
suited to a particular task: tabs, pads and boards.

Collections of interacting artifacts will createw@eople-friendly environments, where
the computer-as-we-know-it has no role, reconsidetihe complex interplay between
technology and the human being.

People will simply use these smart objects to agdisim everyday tasks, without being
aware of the “intelligence” embedded. In Weiserision, pads are intended to be “scrap
computers”, that can be grabbed and used everyywvéteut an individualized identity or
importance. You can spread many electronic padsndron the desk, just as you spread out
papers.

%0 http://techreports.lib.berkeley.edu/accessPage3#=#006-113.html.
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Another interesting point, that is necessary toeusihnd the next paragraphs of the
chapter, is that the vision of Ubiquitous Computimegearch field is most diametrically
opposed to the notion of virtual reality, whicheatipts to make a world inside the computer.
Virtual reality focuses an enormous apparatus eonulsiting the world rather than on
invisibly enhancing the world that already existsisible computing is so strong that some
researchers use the term “embodied virtuality”di@rr to the process of drawing computers
out of their electronic shells.

Ubiquitous computing, in contrast with virtual il resides in the human world and
pose no barrier to personal interactions. The goalieploying the hardware of embodied
virtuality is near to hundreds of computers pernnog¢e.g. post-it notes, books and
magazines, blackboards). Computers are becomingjbfesrto our common awareness, and
this is already happening, if we think to techngla@nhanced classrooms, equipped with
smartphones, e-readers, netbooks, desktop compintsactive WhiteBoards, Interactive
Tables, electronic badges, or even RFID Tags.

Within different contexts of application, the dipgaring or embodied virtuality process
needs to consider some guiding themes of two eodhtresearch areas, which for some
aspects overlap with the Ubiquitous Computing visidobile Computing and Pervasive
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Picture 3.1 Mobile & Pervasive Computing related taother research areas

For instance, referring to picture 3.1, Human-Cotapulnteraction is helpful to
understand how people can interact with invisib&ices, and how can migrate from
traditional explicit to future implicit interactigroffering the proper context-awareness. A
major approach in this domain is and will be to bome the best of real and virtual worlds,
resulting in hybrid worlds (see par. 3.4).

3L http://www.csd.cs.cmu.edu/research/areas/mopertomp
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Also Sensing and Actuation are necessary to disebat are the relevant parameters that
can be used by the systems to support us in omites through sensor networks. All these
data should be gathered by an infrastructure, gedldo support ambient and ubiquitous
computing, being, by definition, long lived and usk.

Summarizing, the technology required for ubiquitmesnputing comes in three parts:
cheap, lower-power computers that include equabtipvenient displays, software for
ubiquitous applications and a network that tiesnthall together. Moreover, the most
common issue of having hundreds of computers irséimee room is Security and Privacy,
but a well-implemented version of ubiquitous conmpgitcould even afford better privacy
protection than exists today.

Although 20 years have passed since those earipngisand implementations in
Ubiquitous Computing, there is still a long waygim to achieve the complete vision. Today,
we have islands of results providing dedicatedisesvand serving specific applications.
They provide a test bed for the approaches thae Hasen proposed and constitute
milestones on our way toward a people-centeredovisaddressed by Ubiquitous
Computing, starting from the contributionbbile andPervasive Computing

In the next section we will try to clarify the rétans among these three research fields,
but it is not really clear for which aspects theas of Pervasive Computing, Ubiquitous
Computing and Mobile Computing differ.

The term Pervasive Computing stands for the phibgdo embed limited intelligence
into objects that surround us, so digital techngldigfuses through every part which implies
high embeddedness. Mobile Computing describes @mwients in which the user is able to
use mobile devices and wireless networks but doesmply any use of embedded devices.
Ubiquitous Computing means that digital serviced applications are mobile and can be
consumed everywhere. Most of the modern applicatithat are running in smart
environments include aspects of all three compuphidpsophies. Therefore, it is hard to
identify which part of the hardware or softwareagsociated to one philosophy. Picture 3.2
shows how these computing philosophies can bendisghed according to the axes of
embeddedness and mobility (Beer, 2004).

A
Pervasive Computing Ubiquitous Computing
low mobility > high mobility
traditional
Personal Computing Mobile Computing
Y

N
1IOW

embeddedness

Picture 3.2 Differences between Personal, Pervasjugbiquitous, and Mobile Computing
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In the following section will be addressed somecotieatures and examples of pervasive
systems, to complete the vision of ubiquitous catmguopportunities.

Taking into account Weiser’s vision, nowadays usans already access the same point
in the Web from several different devices: offiaehome PCs, cell phones, personal digital
assistants, and so forth (Saha & Mukherjee, 2003).

In addition to mobility, pervasive systems requaugport for interoperability, scalability,
smartness, and invisibility to ensure that usex®samless access to computing whenever
they need it. Global networks like the Internetoatsust modify existing applications to
completely integrate these pervasive devices imisting social systems (e.g. Internet of
Things).

Pervasive Computing implies that everyday objecg ayet the possibility to
communicate and to discover the environment. Tlea id that the technology should not
visibly change an environment but should improvencwn objects below the visible
surface, preserving their original appearance, gagpand use.

Examples for such changes can already be founduindaily life. One of the first
applications of wireless object identification wiagplemented for supermarkets to prevent
the customers to take products without paying th&nprimitive mechanism changes the
state of the product from “not paid” to “paid” whére customer visits the cash box. For the
customer it seems as if the system did not changk a

Pervasive systems differ from traditional systemgHhe fact that the user does not have
to be in front of an input/output interface and slo®t have to focus his attention. These
systems are meant to function with a minimum ofesuiging by the user, which means that
they demand less concentration. To solve probleitiout the user’s attention such systems
need information about their environment (contaxioimation) and the possibility to
communicate and to share this information.

One of the most important aspects of pervasive cimgpwas not mentioned so far. The
fact that many objects of our daily life get sonwet of specific intelligence to perform
operational tasks leads to the question of whorotsnein environment, or more general, of
how the need for security and safety should beesblw pervasive environments. As
security targets the issue of not sharing criticdbrmation with the wrong people or
devices, safety asks the question of how suchmgsteay change the user’s situation. How
smart devices and environments will change the Imisrsafety is hard to discover, due to
the fact that the systems are steadily growingaaedalready taking control over some areas
of our daily life. Most people already depend oradgntlevices embedded in their cars that
take control when the car is in a critical situati(e.g. ABS, ESP, air bags). Other
components support the user to control the velgirige by wire). So it is quite evident that
today smart components have already taken overcdinérol in everyday life and that
embedded intelligence is actually a reality.

In the following, I'm going to describe some chathes of pervasive computing
environments (and of Ubiquitous Computing).

If we consider Scalability, as the environmentabsamess grows, so will the number of
devices connected to the environment and the ityeoshuman-machine interactions. The
growth in the number and variety of devices triggéfeterogeneity issues: pervasive
computing must find ways to mask this heterogerfeay users.
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Moreover, the Integration of pervasive computingnponents has severe reliability,
quality of service, invisibility, and security imgations for pervasive networking.

If a system requires minimal human interventiorgffers a reasonable approximation of
invisibility. Automated techniques to dynamicallgconfigure the network when required
are also crucial to realizing the pervasive conmutision.

Perception aspects, or context-awareness, are tansio characteristic of intelligent
environments. Implementing perception introducegnificant complications: location
monitoring, uncertainty modeling, real-time infortoa processing, and merging data from
multiple and possibly disagreeing sensors.

Smartness issue, related to Context Managemenglviesr accurate sensing (input)
followed by intelligent control or action (outpuigtween two worlds: machine and human.

Pervasive computing is about making our lives senghrough digital environments that
are sensitive, adaptive, and responsive to humadsnd-ar more than mobile computing,
this technology will fundamentally change the nataf computing, allowing most objects
we encounter in daily life to be “aware”, interactiwith users in both the physical and
virtual worlds. While research challenges remaialirareas of pervasive computing, all the
basic component technologies exist today.

3.2 Tangible User Interfaces and beyond

With the pervasive diffusion of technologies, we aontinuing facing the challenge of
reconciling our dual citizenships in the physicadi aligital worlds (Ishii, 2008):

Our visual and auditory sense organs are steepettheénsea of digital information, but
our bodies remain imprisoned in the physical woMdindows to the digital world are
confined to flat, square screens and pixels, omped bits!

Nowadays, interactions with digital information arew largely confined to Graphical
User Interfaces (GUIs). GUIs represent informat{bits) with pixels on a bit-mapped
display and with a “see, point and click represigod represent a significant improvement
over CUIs (Command User Interfaces), which requitesl user to “remember and type”
characters. We are surrounded by a variety of utoigsi GUI devices such as personal
computers, handheld computers, and cellular phones.

Graphical User Interfaces have been in existenneesthe 70’s and first appeared
commercially in the Xerox 8010 Star System in 198&/4th the commercial success of the
Apple Macintosh and Microsoft Windows, the GUI Heecome the standard paradigm for
Human Computer Interaction (HCI) today. When weiatt with the GUI world we cannot
take advantage of our dexterity, or utilize ourllskfor manipulating various physical
objects.

Tangible User Interfaces (TUIs) aim to take advgataf these haptic interaction skills,
which is a significantly different approach from GU An iceberg is the metaphor of
Tangible User Interfaces: they give physical foondtgital information and computation,
making bits directly handled by human hands.

37



TUIs empower human collaboration, learning and glesising digital technologies and
taking advantage of human abilities to grasp andipugate physical objects and materials
(V. Ha, Inkpen, Mandryk, & Whalen, 2006).

The physical forms serve as both representationd eontrols for their digital
counterparts. TUI makes digital information dirgcthanageable with our hands, and
perceptible through our peripheral senses by palgiembodying it (Ishii & Ullmer,
1997). A Tangible User Interface serves as a speuigpose interface for a specific
application using explicit physical forms, while G&&rves as a general purpose interface by
emulating various tools using pixels on a screehii(12008).

As a matter of fact, TUI is an alternative to therent GUI paradigm, demonstrating a
new way to materialize Mark Weiser’s vision of Ubiigpus Computing, of weaving digital
technology into the fabric of a physical environmand making it invisible.

In the GUI paradigm (see Picture 3.3) the metaplarseashore separates the sea of bits
from the land of atoms. While in the TUI paradigised Picture 3.4) information is
represented in both tangible and intangible forsmsusers can more directly control the
underlying digital representation using their hands

The tangible representation helps bridge the bayndatween the physical and the
digital worlds and functions as an interactive ptgiscontrol. TUI attempts to embody the
digital information in the physical form, maximigjnthe directness of information by
coupling manipulation to the underlying computation

e.g. building model

Input/

Output e.g. video projection
of digital shadow
72— 'Output

control EL

) tangible
physical representation |

remote
physical JZlE]

g tall eljelic
digital fligital representation

digital information digital information

Picture 3.3 Graphical User Interface Picture 31 Tangible User Interface

Unlike malleable pixels on the computer screens ivery hard to change a physical
object in its form, position or properties (e.glacpsize) in real-time (Ishii, 2008):

In comparison with malleable ‘bits’, ‘atoms’ areteamely rigid, taking up mass and
space. To complement this limitation of rigid ‘a®mTUI also utilizes malleable
representations such as video projections and ssurtd accompany the tangible
representations in the same space and to give dgnaxpression of the underlying digital
information and computation

One of the most critical aspects is that both talegand intangible representations must
be perceptually coupled to achieve a seamlessfanterwhich is the interactive mediator
with the underlying digital information.

38



This is necessary to blur the boundary betweenipalyand digital. Coincidence of input
and output spaces and real time response are iampoetquirements to accomplish this goal.
One of the challenges of TUI design is how to mhpspal objects and their manipulation
to digital computation and feedback in a meaninghd comprehensive manner.

In order to make interaction simple and easy tonledUI designers need to utilize the
physical constraints of the chosen physical embedtniThis understanding of the culturally
common manipulation techniques helps disambiguateusers’ interpretation of how to
interact with the object. The real time feedbacktlué intangible representation (bits)
corresponding to the manipulation of the tangilejgresentation (atoms) is critical to insure
perceptual coupling.

In the following paragraph I'm presenting some gsnof TUI applications, sometimes
considered post-WIMP interfaces.

In Tangible Tele-presence, the effect is to giveemote user the sense of ghostly
presence, as if an invisible person was manipyadirshared object. Also a system called
Tangibles with Kinetic Memory, using kinestheticsgges and movements to promote
learning concepts is another promising domain, eikample, to teach children concepts
relevant to programming or storytelling.

Another example, Constructive Assembly, draws agjgn from LEGO and building
blocks, building upon the interconnection of modydaysical elements.

In a Tokens and Constraints system, tokens areetiescpatially reconfigurable physical
objects representing information or operations emikstraints are confining regions within
place tokens. In Interactive Surfaces-Tabletop Taml,an augmented workbench discrete
tangible objects are manipulated and their movesnam sensed by the workbench.

In Continuous Plastic TUI, instead of using prededi discrete objects with fixed forms,
a new type of TUI systems utilize continuous tategibaterial such as clay and sand.

For Augmented Everyday Objects, the augmentatioraofiliar everyday objects is an
important design approach of TUL.

Last of the series, Ambient Media describes thesclaf interfaces that is designed to
smooth the transition of the users’ focus of attanbetween background and foreground.
Ambient media serves as background information laysp that complement
tangible/graspable media that users manipulatehéir foreground (Saha & Mukherjee,
2003).

Definitively, one important advantage of TUI is thasers receive passive haptic
feedback from the physical objects as they grasbraanipulate them, without waiting for
the digital feedback.

Typically, there are two feedback loops in TUIsshewn in the picture 3.5. The 1st loop
exists within a physical domain and it does notunexany sensing or processing by a
computer, so there is no computational delay. T |Bop is a digital feedback loop that
requires sensing of physical objects moved by usermputation based on the sensed data,
and displaying the results as visual (and audittagyiback.
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Picture 3.5 TUI's double feedback loops

As physical artifacts, TUIs are persistent. Tanggbhlso carry physical state, with their
physical configurations tightly coupled to the thdjistate of the systems they represent.
TUIs try to coincide inputs space and output specenuch as possible to realize seamless
coupling of physical and digital worlds.

As said before, GUIs are fundamentally general psepnterfaces that are supposed to
emulate a variety of applications. On the otherdharUls are relatively specific interfaces
tailored to certain type of applications in ordeiiricrease the directness and intuitiveness of
interactions. In the design of TUIs, it is impottan give an appropriate form to each
tangible tool and object so that the form will giae indication of the function available to
the users.

Another distinct feature of TUIs is space-multigexinput and encourages two-handed
and multi-user simultaneous interaction: for insgnmulti-touch input may be a more
appealing and natural means of input as users milatgobjects directly and easily with
their fingers (Harris et al., 2009). GUIs, in cadlr, provide time-multiplexed input that
allows users to use one generic device, to codiffi@rent computational functions.

TUI pursues these features further into the digitaain by giving physical form to
digital information and computation, employing picgd artifacts both as representations
and controls for computational media. Its desigallenge is a seamless extension of the
physical affordances of the objects into the digitanain.

After TUIs, Natural User Interfaces (NUIs) are beung to populate our desks and
desktops with multi-touch tabs and pads, our schantl offices with multi-touch tables and
boards. NUIs are extremely natural and intuitiveuse, so they are more than “user-
friendly” (Peltonen et al., 2008).

August de los Reyes, principal director of useregigmce for Microsoft Surface, argues:

The goal of NUI is not to make the keyboard andsemmbsolete. Instead, NUI is meant

to remove mental and physical barriers to technglotp make computing feel more
intuitive, and to expand the palette of ways usarsexperience technology.
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Researchers (not only at Microsoft) have released, are continually developing, a
number of products that incorporate touch, gestuseeech, and more to make user-
computer interaction more natural, more like thg Wwamans interact with each other.

But creating a more natural relationship betweesr @sd technology is not merely a
matter of simply removing mice, keyboards, buttoasd knobs, or adding new input
methods such as speech, touch, and in-air ge$tures

For instance, with MS Kinect, you are the contmdfleThe senior vice president of
Interactive Entertainment at Microsoft, Don Matkriznderlines that “all you have to do is
step in front of the sensor and it instantly redongs you and tracks your movements with
no experience required.”

So, “if you're simply walking through the game” nmsathat Weiser’s interacting with
PCs like a “refreshing walk in the woods” is nedh&m we can imagine.

Nowadays, significant researches are going towargsnic User Interfaces (OUIs): the
term “organic” refers not only to technologies theiderpin some of the most important
developments in this area, that is, organic eleats) but also to the inspiration provided by
millions of organic shapes that we can observeaitune, often transformable and flexible,
naturally adaptable and evolvable, while extremesilient and reliable at the same time.

Actually, with this kind of interfaces, the shif from “stone” “to skin” (Rekimoto,
2008):

| use the terms ‘organic’ and ‘organic interactiofor such interfaces, because they more
closely resemble natural human-physical and humamdn interaction (such as shaking
hands and gesturing

In the foreseeable future, the physical shape @hputing devices will no longer
necessarily be static.

On the one hand, we will be able to bend, twistl, @und tear apart digital devices just
like a piece of paper or plastic. We will be alefald displays like origami, allowing the
construction of complex 3D structures with continsi@isplay surfaces.

On the other hand, augmented with new actuatingicdevand materials, future
computing devices will be able to actively altegitrshape.

Form will be able to follow the flow of user intetaons when the display, or entire
device, is able to dynamically reconfigure, move,t@nsform itself to reflect data in
physical shapes (Vertegaal & Poupyrev, 2008). TheBysical shape itself will be a form
of display, and its kinetic motion will become amgortant variable in future interactions.

In picture 3.6 the most significant features of ®Wre compared with the traditional
GUIs’ ones (Vertegaal & Poupyrev, 2008), while @adaial comparisons are listed within
table 3.1 (Rekimoto, 2008).

32 http://www. microsoft.com/en-us/news/features/2 (sl 0/01-06cesnui.aspx.
% http://www.microsoft.com/en-us/news/features/20b01.0/11-03kinect.aspx.
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Picture 3.6 Kinetic Features of OUIs

We should note that the diffusion of next-generatilexible displays will be strongly
influenced by highly related areas of user intexfaesearch, most notably Ubiquitous
Computing, Augmented Reality, Tangible User Integfg and Multi-touch Input.

Table 3.1 Additional comparison between GUIs and OWH

Traditional UI Organic Ul

Metaphor

Number of interaction

points

State

Input

Qutput (Feedback)
I/O coupling
Distance to target
Purpose

Place of interaction

Tools/Stone Skin/Membrane

single plural or infinite

discrete (button ON/OFF) analog (continuous)

position (x, ¥) shape

visual tactile and others
separated unified
contact proximity
perform commands communication
computer screen anywhere

3.3 Reality and Virtuality along the “continuum”

Diametrically opposed to the vision of embodiedtuatity proposed by Ubiquitous
Computing, Virtual Reality (VR) has been matter di$cussion for 50 years: the first
experiment dates from 1962 in the US, when Morteiliglinvented Sensorama Simulator.

This was the first VR video arcade, where a woti@tahad a 3D video feedback,

motion, color, stereo sounds,

aromas, wind effartd a seat that vibrated (Burdea &

Coiffet, 2003). So, you could simulate a motorcyatle through New York, sensing the
wind, the holes of the road and the smell food ipgdsy a store.
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Heilig, a cinematographer by profession, realizkw @éhe possibility of Head-Mounted
Displays (HMD), imagining a new machine that wouleplace the classical
cinematographic experience, that today is a compresence in our 3D movies and films.
In the sixties nobody realized the revolutionamghteological progress represented by these
inventions.

Virtual Reality is commonly linked to an Immersitmteraction paradigm (see picture
3.7), but there is a third feature (Burdea & Cdjf2003):

Virtual reality is not just a medium or a high-ender interface, it also has applications
that involve solutions to real problems in engiriegr medicine, the military etc. [...] The
extent to which a simulation performs well, depetidsefore very much on the human
Imagination, the third “I” of VR

Therefore, a VR environment triggers the human reigédpacity to perceive, imagine in
a creative sense, nonexistent things, which caexipdoited in a wide range of situations
(see par. 4.5).

VIRTUAL REALITY TRIANGLE

I3

IMAGINATION

Picture 3.7 The Immersion-Interaction-Imagination paadigm

Nowadays the mental and physical (or sensory) imimerplay an important part in
creating a successful personal experience with \@Rdw Mental immersion refers to the
state of being deeply engaged within a VR envirammehile physical immersion occurs
when the user interpret visual, auditory, and liamiies to gather information and
controlling objects in the synthetic environmentéiig, Rauch, & Liaw, 2010).

In short, VR technology is well suited to conveyfidult abstract concepts due to the
visualization abilities (Burdea & Coiffet, 2003)ndhthis can be really useful not only for
educational purposes, but also for research aesvir science communication, involving
the public in new cultural immersive experience.

As a first step dealing with real and virtual eoviments, we propose the distinction
between the concept ofal and the concept ofirtual, according to Milgram and Kishino
(1994).
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The need to take this as a starting point derik@® fthe simple fact that these two terms
comprise the foundation of the now ubiquitous teviintual Reality. Considering the
conventional sense of VR (e.g. for completely Imsner Virtual Reality Environments,
IVRE), the basic intention in interpreting the twerms is the following (Milgram &
Kishino, 1994):

A virtual world synthesized, by computer, givesph#icipant the impression that that
world is not actually artificial but is real, andhat the participant is really present within
that world
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Picture 3.8 Aspects of distinguishing reality fronvirtuality

The distinction between real and virtual is in fagtated according to three different
aspects, all illustrated in picture 3.8: Real vstdal Object, Direct vs Non-direct viewing,
Real vs Virtual Image.

The first distinction is betweereal objectsand virtual objects real objects are any
objects that have an actual objective existencdewirtual objects are objects that exist in
essence or effect, but not formally or actually. view a real object, you can observe it
directly or it can be sampled and then resynthdstheough a display device. To view a
virtual object, it must be simulated, since in @esgeit does not exist.

The second distinction is related to image qualgyan aspect of reflecting reality. The
standard of comparison for realism is takemliasct viewing(through air or glass) of a real
object, or unmediated realffy On the contrarynon-directviewingof a real object requires
an imaging system first to sample data about thecblge.g. using a video camera, laser or
ultrasound scanner) and then to resynthesize tesethrough a display medium (e.g. an
analogue video or digital computer monitor). Thénpds that just because an image looks
real does not mean that the object representegis

The third distinction is between real and virtuabges. In optics eeal imageis defined
as any image which has some luminosity at the imeait which it appears to be located.

34 Elements of Realspace Imaging: A Proposed Taxonbthy://www.naimark.net/writing/realspace.html.
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This definition therefore includes direct viewinfjaoreal object, as well as the image on the
display screen of a non-directly viewed object.

A virtual imagecan therefore be defined conversely as an imagehwtas no luminosity
at the location at which it appears, and includeshsexamples as holograms and mirror
images. It also includes the interesting case steeeoscopic display, for which each of the
left and right eye images on the display screea igal image, but the consequent fused
percept in 3D space is virtual. With respect to Xbtl Reality” environments (explained
further forward) we can define any virtual image af object as one which appears
transparent, in the sense that does not occlu@es objects located behind it.

After some key definitions of the concepts of raatl virtual, the following step is to
understand what does it mean to have both virtpates and reality available within the
same environment (e.g. a visual display).

Conventionally, a Virtual Reality environment cae tefined as (Milgram & Kishino,
1994):

One in which the participant-observer is totallynmarsed in, and able to interact with, a
completely synthetic world

However, the VR label is frequently used in asdeamiawith a variety of other
environments, that are not completely immersiveyarthetic (see picture 3.9), but can fall
somewhere along a “Virtuality Continuum?”.

I Mixed Reality (MR) |

~t -
Real Augmented Augmented Virtual
Environment  Reality (AR) Virtudity (AY)  Environment

Virtuality Continuum (¥ C)

Picture 3.9 The Virtuality Continuum concept

Mixed Reality (MR) covers a particular subclas3/& related technologies that involves
the merging of real and virtual worlds. The conaafpa Virtuality Continuum relates to the
mixture of classes of objects presented in anyiquaar display situation, where real
environments are shown at one end of the “contifuand virtual environments at the
opposite extremum.

In this way, a Mixed Reality environment can beinkd as (Milgram & Kishino, 1994):

One in which real world and virtual world objectsegpresented together within a single
display, so anywhere between the two extrema dtdmeinuum.

Of course, as technology progresses, it may evintoacome less straightforward to
perceive whether the primary world being experience in fact predominantly real or
predominantly virtual, but should not affect thdididy of the more general MR term to
cover the “grey area” in the center of the VirtbalLontinuum.
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The following continuum is an adaptation of the obg Milgram and Kishino,
considering recent Mixed Reality displays techniegsee pictur® 3.10), starting from
Tangible User Interfaces (see par. 3.2), till SpaR Displays, Head Mounted Displays,
Semi-immersive VR Displays, and Immersive VR, likeave Automatic Virtual
Environment (see par. 4.5). It is now quite cleawhJbiquitous Computing issues, User
Interfaces challenges and Virtual Reality oppotigsiare tightly connected.

REAL

VIRTUAL
ENVIRONMENT ENVIRONMENT
MIXED REALITY (MR)
Tangible User Augmented Augmented Virtual
Interfaces (TUI) Reality (AR) Virtuality (AV) Reality (VR)
A TUI uses real physical objects AR “adds' compater-generated AV ‘adds’ real information 10-a VR refers to complelely computer-generated
to bath represent and interact with information to the real world computer-generated environment environmants (NI, Schmidt, Staadt,
computer-generated information (Azuma, et al. 2001) (Regentrecht, et al. 2004) Livingston, Ball, & May, 2006 Burdea &
(Ishii & Liimer, 2001), Coffat 2003} ﬂ
Augmented Spatial AR See-through' AR (either optical or video) Semi-immersive VR Immersive VR
mm Spatial AR displays project A usar wears a head-mounted display, through which A semi-immarsive VR display Immersiva VR, which uses either a head-
modeljaraa | computergenerated information they can see the real world with computer-generated fills & timited arga of 8 usar's mounted-display o a projection-based
type of Spatial | directly into a user's environmant information superimposed on top [Cakmakel, Ha & fisld-of-viow. system, complately fills the user's fiald-of-
mmm (Bimber & Raskar, 2005) Rofland, 2005; Billinghurst, Grasset & Loosar, 2005). viaw,

Using physical objects to creste a vidual  The 'Bubble Cosmos' — 'Emerging

See-through AR: the bulterlly is computer-generaled, and Semi-immersive VR using the Barco  Projection-based  Immersive VR
madel (ichida, Moh, & Kitamur, 2004). As  at 6. The yihing elsa is real (Fischer, Bartz & Straller, 2008; Kalsch, Baron workbench (Dretiakis, Roussou.  The users are fully immersed in the
auser adds a physical ‘ActiveCube’ 1o the paths of the smoke-filled bubbles Bane, Hollarer, & Turk, 2006} Tsingos, Reche & Gallo, 2004}, 'CAVE' (FakeSpace. 2008: Cruz-
construction, the equivalent virtual modal are lacked, and an image s Meira, Sandin & DeFanti, 1993),

is automatically updated, projecled into them as (hey riso.

Picture 3.10 Mixed Reality Displays Technologies

At this point, considering the different kinds oiXdd Reality displays, it is necessary to
distinguish among the various technological reqneets necessary for realizing them, with
no restrictions on whether the environment is sgpgdly immersive (using Head Mounted
Displays) or not. We can attempt to address tHeviahg questions:

* How much do we know about the world being displ&yed
* How realistically are we able to display it?

* What is the extent of the illusion that the obsersgresent within that world?

The dimensions proposed for addressing these quessiinclude respectively Extent of
World Knowledge, Reproduction Fidelity, and Ext@&ftPresence Metaphor (Milgram &
Kishino, 1994).

In the Extent of World Knowledge dimension, at axtreme, on the left, is the case in
which nothing is known about the world being digpld, so the world isinmodelled(see
picture 3.11). This end of the continuum encompmsseges of objects that have been

“blindly” scanned and synthesized for non-dire@wing, as well as for directly viewed real
objects.

% http://en.wikipedia.org/wiki/File:Adapted_milgramé¢R-AR_continuum.png.
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Even though such an image might be displayed bynmefa computer, no information
is present within the knowledge base about theetisof that image.

The other extreme defines the world in the coneeriti sense of VR, for which the world
is completely modelledThis can be created only when the computer hamplae
knowledge about each object in that world, its fmcawithin that world, the location and
viewpoint of the observer and, when relevant, tieever's attempts to change that world by
manipulating objects within it. The first “Whereéfers to cases in which some quantitative
data about locations in the remote world are abkElaThe “What’label refers to cases in
which the control software does have some knowledgrit objects in the image, but has
no idea where they are.

Where /What here
+What
11; Id =il
oF ) World
Unmodelled L—— world Partially Modelled ——— Completely

lModelled

Extent of World Knowledge (EWK)

Picture 3.11 Extent of World Knowledge dimension

The remaining two dimensions both attempt to deigh whe issue ofealismin MR
displays, but in different ways: in terms of imageality and in terms of immersion, or
presence, within the display.

Conwventional - Sterecscopic High
{Monoscopic) our Definition
\ideo \iden ‘iceo \ideo spHoTY
. b
Simple Misikle Shading, Ray Real-ime,
Wireframes Surface Texture, Tracing, Hi-ficlelity,
Imaging Transparency Racdiosity 3D Anirmafion
Reproduction Fidelity (RF)

Picture 3.12 Reproduction Fidelity dimension

Related to image quality, the elements of the Réyrion Fidelity (RF) dimension are
illustrated in picture 3.12, where we follow thepapach introduced for classifying non-
direct viewing, of either real objects or virtudljects. It is important to point out that this
picture is actually a gross simplification of a quex topic, and in fact lumps together
several different factors, such as display hardwaignal processing, graphic rendering
techniques, etc.

The third dimension, outlined in picture 3.13,he Extent of Presence Metaphor (EPM)
axis, that is, the extent to which the observeiniended to feel “present” within the
displayed scene.
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Picture 3.13 Extent of Presence Metaphor dimension

In the case of EPM, the axis spans a range of cadesnding from the metaphor by
which the observer can access the world from aesifiged monoscopic viewpoint, up to
the metaphor of “realtime imaging”, by which theselbver's sensations are ideally no
different from those of unmediated reality. Fortamce, in order to accomplish multiscopic
viewpoint dependent imaging, the observer’s heagitipa must normally be tracked, while
surrogate travel refers to the ability to move dhwithin the world being viewed. Finally,
realtime imaging refers to the solution of templyreglated issues, such as sufficiently rapid
update rates, simulation of dynamics, as withinrA/E.

So, after some basic definitions about whatr@al and virtual along the Virtuality
Continuum and what dimensions allow to distinguashong different kinds of Mixed
Displays, in the following we are going to deepbka infinite degrees of the “continuum?”,
introducing the concepts of “Augmented Reality” aAddigmented Virtuality”, till a more
general definition of Mediated World.

3.4 Nor Augmented nor Mixed: a Mediated World

Even if the term Mixed Reality is not in common usige related term “Augmented
Reality” (AR) has in fact started to appear in kikerature with increasing regularity and is
now widespread in many contexts (Milgram & Kishidi994):

As an operational definition of Augmented Realitg, take the term to refer to any case
in which an otherwise real environment is ‘augmdhtey means of virtual (computer
graphic) objects

The most common definition of Augmented Realitythat AR refers narrowly to the
class of display systems comprising some kind addd&lounted Display (HMD) or Head-
Up Display (HUD).

HUDs have existed in primarily military aviationwronments for several years, have
been substituted by HMDs, because the viewer obseavdirect see-through view of the
real world. Some of these displays are used in faatwing and medicine and this concept
has been proposed also for combat soldiers onrthend (Milgram & Colquhoun, 1999). A
broader class of definitions covers any case inclwtan otherwise real environment is
“augmented” by means of virtual, that is computesphic, objects, encompassing large
screens and monitor-based displays as well.
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An even broader class of AR displays has been gexpdy some in the literature,
encompassing those cases involving any mixtureeaif and virtual environments. AR can
be referretf as “a variation on Virtual Environments that corss virtual and real”
(Azuma, 1997), considering any system that:

* combines real and virtual;
e is interactive in real time;
* isregistered in three dimensions.

The most significant issue is to understand whethées reality or virtuality which is
being enhanced.

If we go back to the Extent of World Knowledge cept(see par. 3.3), we remember
that virtual environments (at the right extremumysin be necessarily be completely
modeled, in order to be rendered. At the oppositeemmum we have real environments as a
representation of a world, or a region, which asmpletely unmodeled. In this latter case,
the computer does not possess, or does not adribaaning to any information about the
content of an image.

In order to understand some of the possible mixtdineeal and virtual elements we can
consider the four following examples (Milgram & @ahoun, 1999).

Picture 3.14 is an example of Augmented Realityaom®al image of a mountain lake,
have been superimposed computer generated (vimoad)es of an artist sketching a tree.

Picture 3.14 Augmented Reality Picture 35 Augmented Virtuality

In picture 3.15 it is shown an example of Augmentduality: a completely modeled
(3D) world, comprising a series of virtual 3D blsckocated on a virtual plane. The
computer must have a model of all of their dimensiand locations to draw these objects.
In the middle of the picture, in a specific locatidvas been added a photograph of a group
of people; we can assume that the computer knovesemne photograph has been placed,
but this is not true about the content of the pb@ph.

In picture 3.16 a real robot (ARTEMIS, Augmentedaitg TEleManipulation Interface
System) is situated within a real environment, Wwhis completely unmodelled. On the
contrary we possess a model of the real robotstergid to real-world coordinates. In this
way we can superimpose a modeled stereoscopicadbepted virtual robot on the top of
the real robot. This set up enables an operatpictoup and deposit real objects depicted in
the image aligning the virtual end effector withe tbhbject to be manipulated, and then
transmitting the robot joint coordinates to the oéensite at the appropriate moment.

% In “A survey of augmented reality”, Presence, 6).355-385.
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In picture 3.17, a screen dump of a Christmas sgepnduced with Cyberworld, a
commercial software for creating 3D web pages, sh@m example of Augmented
Virtuality. A 3D virtual world has been created, ngorising a large public square. A
miniature plan view of the square is shown at tle&tdom right corner. However, the
buildings, the Christmas tree, Santa Claus anafathe other objects in the picture are
superimposed 2D photographic images, but with knlmeations in the 3D virtual world.

Picture 3.16 ARTEMIS, Augmented Reality System Picture 3.17 Cyberworld for Augmented Virtuality

After opposing Reality-Virtuality mixtures with th@evious examples, we can underline
that it is not always so simple to distinguish bew AR and AV. The term Mixed Reality
(see par. 3.4) becomes necessary, to encompasdess aonstrained way all mixtures
between the poles of the “continuum?”.

The following combination space (see picture 3.aghlights the variety of ways in
which the real components (R) and the virtual congmbs (V) of an image may be mixed.
Reconsidering the four earlier examples it is gmeghe following combination space.

2 3
R -
6 7 IR y
[R] [R]| |[®] ;
1 [R] [ Ev
REAL 10 V'R(L's'”‘"
(R) ° V]
g Vg R
V] R 1 12
vV | H|l v
R R

Picture 3.18 Mixed Reality combination space model
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While, within picture 3.19, the previous four exdeg have been mapped on the
combination space model: the robot and the lakeggnaph could correspond to blocks n°8
and 9, because of the predominance of the reat@maent or background, with a few of
virtual objects; the Christmas scene can be platdte block n°7, while the completely
model 3D world, with the virtual 3D blocks and omge “real” image, is the most “virtual”
among the proposed examples, and could be pladéé imlock n°4.

2 3

VIRTUAL

REAL V)

(R)

A

Picture 3.19 The previous 4 examples mapped on therabination model

One relevant aspect is the circularity nature efReality-Virtuality continuum.

It is possible to traverse the continuum from rightleft (corresponding to a transition
from a completely virtual environment to a completeal one) and from left to right (from
a completely real environment to a completely @kione).

The Augmented Reality segment of the continuum i\& portion of the Reality-
Vituality continuum adjacent to, but excluding theal environment, and this happens
similarly for the other segment.

Unfortunately, in practice the distinctions aresafnot always easily recognized.

After understanding the Reality-Virtuality Contimauother two dimensions are relevant
for the global taxonomy described by Milgram anddgbboun (1999), in order to define a
“single unified framework” for mixed displays: Ceigtty and Control-Display Congruence.

The first factor, the Centricity Continuum, illugtes a transition from an Egocentric to an
Exocentric view-points and we can take into accdhatfollowing excavator example (see
picture 3.20).

In the Egocentric case, the nominal viewpoint & &xcavator system is at the driver’s
seat inside the cab of the excavator and lookingsauthe egocentric case correspond to the
view, which would be seen by that operator; ingieure this is represented by the camera
mounted within the cab and looking out the window.
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Picture 3.20 Centricity Continuum

In the Exocentric case, the cameras are fixed regpect to the external world: the prefix
“ex0” refers to the state of being outside, lookaiighe nominal viewing position.

The second factor explains the congruence of magpprser’s input actions to responses
in the display space: the Control-Display Congreer@ontinuum (see picture 3.21).
Depending on the circumstances, a user can effentiges in the observed scene, either
congruently with or incongruently with respect e tform, position and orientation of the
device(s) provided.

A highly congruent control-display relationship Wwitorrespond with a natural, or
intuitive, control scheme, whereas an incongruatationship will compel the user to
perform a number of mental transformations in otdausse it. Three different aspects allow
an intuitive control of the display: directnessgament and control order.

Directness is easily understandable thinking teteemugh AR display environments, in
which the user can interact with the environmerthwimaximal directness, by using her/his
own hands or feet.

Alignment explains the relative location and/oreatation of the control device relative
to the display space.

Control order refers to the transformation betwegt commands to the control device
and the resulting responses of the system beinigadieal.

Control-Display Congruence Continuum
Congruent Incongruent ’
Direct Control (Isomarphism) Indirect Control (Tool Use) -
C/D Alignment C/D Offset -
0 1 2. Control Order -

Picture 3.21 Control-Display Congruence Continuum

52



At this point it is possible to build thglobal taxonomyusing the three following axes:
Real-Virtual Continuum, Centricity Continuum and r@wol-Display Congruence
Continuum (see picture 3.22). Some practical exampf MR displays are inserted in the
taxonomy to discuss some issues.

We can start the analysis considering Head Moubisgdlays, that is HMDs (local), the
more conventional AR displays for local task examutThis class lies very close to the real
end of the RV continuum and very close to the Egbaeend of the Centricity axis, with
also a good Control-Display congruence. In caseidDs (navigation), such displays lie
very close to the real end of the continuum, clésehe middle of the Centricity axis for the
top-down nature of the graphic information and watv congruence between the outside
world display and the superimposed control relat@dgation information.

Considering another example, such as the endossopgery, we can observe that this
promising area is at the Real end of the RV Contimuin the middle of the Centricity
continuum and close to the maximum level of incoegice along the C-D Congruence
dimension. The latter position is explained by thficult in providing the means to map
control movements unambiguously onto the corresipgndisplayed responses.

Taking into account AR Telerobotics, this blocksliat the Real end of the RV
Continuum, is stretched across most of the Cetytrigkis and is close to the highly
congruent end of the Congruence axis.

The previous example of the MR Excavator coversciger of the RV Continuum, is
stretched across the Centricity dimension and thenmiddle of the Congruence axis. Only
the AV Web Design block is located at the Virtuabdeof the RV Continuum, covers the
whole Centricity continuum, while the C-D Congruens considered neutral here.

In conclusion, the blocks tend to spread out actbesCentricity axis as the different
systems vary from mostly real (AR) to mostly viiltgaV). This shows the great flexibility
of MR displays, where users are able to exploitatieantages of both the real components
and the virtual ones. Moreover, current applicatbbriMixed Reality spread out over most
the taxonomy space.

Endoscopi
Surgery

Incongruent

A HMDs

navigation MR Excavator
{IIRO}

Control-Display
CONGRUENCE 6
AR
elerobotics

HMDs
{local)

AV Web
Design

Exocentric

CENTRICITY

Y
Congruent

Egocentric

Real - = Virtual
REAL-VIRTUAL Continuum

Picture 3.22 Global Taxonomy of MR Display Integraton
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As a matter of fact, the concept of mixing real amtual world exists in a wide variety
of situations in the broadcast, entertainment, @usluial and computer graphics industries,
but unfortunately there are important categoriegisial information processors that do not
fit within the taxonomy by Milgram & Colquhoun arthve other problems with existing
distinctions (e.g., optical versus video see-thilpughat arise when we consider reality-
modifying devices.

For instance, the pair of eyeglasses built by Gat®in in the ‘90s to diminish his
perception of reality is an example of optical fa®ugh, that is not an example of
registered illusory transpareri¢yMann, 2002).

Other similar devices are neither examples of Auged Reality nor of Augmented
Virtuality.

The concept of “Mediated Reality”, introduced bya®bon more than 100 years ago,
considers a broad range of devices that modify muperception, mixing these various
aspects of Reality and Virtuality.

Mediated Reality refers to a general framework datificial modification of human
perception by way of devices for augmenting, dedbely diminishing and, more generally,
altering sensory input (Mann, 2002).

SEVERELY
MEDIATED
IM VIRTUALITY

VIRtual

KT o BT XY

MODulated
reality
(modified,
DIMinished,
etc.)

reality

"'(A:u.p.R talG.V

IRe i o—y

Picture 3.23 Taxonomy of Mediality Ptare 3.24 Mediated reality

MEDiated reality

Within this new taxonomy (see picture 3.23) thgiori‘R” denotes unmodified Reality.
A continuum across the Virtuality axis “V” include®ality augmented with graphics
(Augmented Reality), as well as graphics augmeimgdeality (Augmented Virtuality).
However, the taxonomy also includes modification reflity, or virtuality, or any
combination of these.

The modification is denoted by moving up the Metjahxis “M”. Further up this axis,
for example, we can find Mediated Reality, MediadMiduality, or any combination of
these. Further up and to the right we have viruaillds that are responsive to a severely
modified version of reality.

%" The older concept of illusory transparency is aegalization of video see-through applied to system
that do not involve video (e.g. laser EyeTap des)ice
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In this way Mediated Reality generalizes the cotseeyd Mixed Reality (see picture
3.24), including the Virtuality-Reality continuunMixed reality) and the possibility of
diminished reality (Modulated reality).

Reality may be modified in various ways: for instansome systems allow to diminish
reality, filtering out advertisements, or allow ¢ee in different spectral bands, wearing a
thermal EyeTap wearable computer system for sdeag(Mann, 2002).

Mediated Reality can be summarized as followsiriiial reality aims to replace the real
world, augmented reality supplements it, whereadided Reality modifies it.

After the overview of this chapter, it results thi@chnology is disappearing and
becoming more and more malleable, passing frons™ltd “atoms” and from “stones” to
“skins”.

Moreover, it is more and more easy to use, pergadbjects and habits, augmenting or
deliberatively diminishing our perception of thalkeViaybe, we are not even aware of how
technology influences the way knowledge is created communicated, within everyday
environments.

Within the following three chapters, research, undtand educational contexts will be
deepened considering technology changing behawiadsroles of individuals, taking into
account these critical relationships: researcharete community, writer-publisher-reader
and student-teacher.
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Chapter 4. Towards Mixed Reality research

New scenarios are influencing the way we do rebe&@ae of the most significant factor
is surely the networking opportunity offered toaasch communities, through the use of
new technologies, together with new forces witlaresce field: OpenAccess and the digital
data deluge. This chapter will describe presentfande research instruments, starting from
the importance of social capital, enhanced by exwaal social networks, showing tools of
Virtual Research Environments and a personal eepee within a CAVE (Cave Automatic
Virtual Environment), towards a Mixed Reality Res#aEnvironment, integrating real and
virtual worlds.

4.1 Social and Sociotechnical Capital

Dealing with the issue of Academic Social Netwoneeds a step backward to reflect
upon what kind of ties and relationships can bdt lwithin a network of researchers (of
people). Without considering for a while technotagiissues, the American sociologist
Mark Granovetter, explains that the “strength” ofiaterpersonal tie should be satisfied by
the following definition (Granovetter, 1973):

The strength of a tie is a (probably linear) conation of the amount of time, the
emotional intensity, the intimacy (mutual confidingnd the reciprocal services which
characterize the tie.

In particular, among all possible forms of tiegdaf, weak, even absent), weak ties are
more likely to link members of different small gpsuthan are strong ones, which tend to be
concentrated within particular groups. In this wasgak ties act as “local bridges”, which
allow the diffusion of whatever piece of informatjoreaching a larger number of people,
when passing through weak ties rather than strong.

“The significance of weak ties, then, would be tthaise which are local bridges create
more, and shorter, paths.” So, weak ties are iedisgble to individuals’ opportunities and
to their integration into communities.

Especially within professional and technical spieis, which are well defined and
limited in size, this mobility sets up elaborateustures of bridging weak ties between the
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more coherent clusters that constitute operatitwarés in particular locations. Information
and ideas thus flow more easily through the spigcigiving it some “sense of community”,
activated also at meetings and conventions.

All the ties (strong or weak) which are created aaohforced within a network of
connections, represent the social capital of eactiggpant to the network.

Another scientist who investigates deeply sociglitedis Robert Putham. He similarly
discusses two kinds of social capital (Putnam, 2000nding and bridging social capital.
Bonding social capital comes from close friends tamdily in the form of emotional support
and tangible resources, while bridging one, corelgrss associated with our “weak ties”:
friends of friends, past colleagues, or other acgaaces. Also for Putham our weak ties are
valuable conduits to diverse perspectives and mégvmation; research has shown that we
are more likely to receive information about an &yment opportunity from someone we
see rarely. While bonding social capital close groxembers in respect to the wider net of
social relationships, bridging one opens and expaadrea of relationships.

The most interesting aspect of Putnam’s theoryregpect to this work, is when he gives
space to the “virtual social capital”, underlinipgssible obstacles to be overcame within
computer-based groups, which are also studied wi@omputer-Supported Cooperative
Work (CSCW) research field.

The author identifies a series of issues affectimgrnet communities (Putnam, 2000),
starting from depersonalization and difficultiesbuilding a sense of trust and reciprocity
among participants:

[...]Participants in computer-based groups find itrtlar to reach consensus [...]. They
develop a sense of ‘depersonalization’” and are Iesgisfied with the group’s
accomplishments. Computer-based groups are quick@r reach an intellectual
understanding of their shared problems — but theyrauch worse at generating the trust
and reciprocity necessary to implement that underding.

Moreover, the fluidity within online relationshiges not help to overcome the previous
problems, and also a virtual environment enrichga@udio-video possibilities seems not to
be enough:

Anonymity and fluidity in the virtual world encog® ‘easy-in and easy-out’
relationships.[...]Video and audio enhancements ofifmater-mediated communication may
in time reduce these difficulties, but that is kely to happen soon.

Actually, other critical points may reduce the kd®ir creating wide social capital within
networked communities, such as the risk of “cyblwdrazation” and the related risk of
narrowing our interests and number of connections:

The Internet enables us to confine our communinatopeople who share precisely out
interests (cyberbalkanization). [...]That powerfuesplization is one of the medium’s great
attractions, but also one of its subtler threatsbtadging social capital. [...]Serendipitous
connections become less likely as increased conmation narrows our tastes and interests
— knowing and caring more and more about less agd.|
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Only overcoming these challenges we could demaesttat online communication is
“‘complementary and not as an alternative to realroanities”. As a matter of fact, we do
not know how these Internet communities will evolire the future, tackling these
challenges. Paul Resnick, a computer scientispbeded out that (Putnam, 2000):

[...] Perhaps what will evolve are neither all-enquassing ‘cybercommunities’, nor
watertight ‘cyberghettos’, but multiple ‘cyberclubswith partially overlapping
memberships. In this sort of world, weak ties tivadge among distinct groups might create
an interwoven community of communities

We have seen that productive social structuresdgndmics emerge as a by-product of
interactions that occur (or not) naturally in theurse of work. If we try to conceptualize
such resources as social capital suggests, saspaissible to make conscious investments to
develop resources that inhere in social relati®esfick, 2002).

Social capital is a residual or side effect of abaiteractions, and an enabler of future
interactions. If social capital, like many othepasts of social life, is not only produced but
also reproduced, it is important to understandifie social practices might be productive
only in the presence of particular communicatiod eamputational tools.

The term “sociotechnical capital” is used by Pawdsick, to refer to productive
combinations of social relations and informatiord @emmunication technology (Resnick,
2002):

The resources are sociotechnical in nature if thpmoduction or use requires a
combination of social relations and information asmmmunications technologies

Actually, it will be significant to understand i€ademic social networks and other actual
Virtual Research Environments are really useful adéiquate in building social capital and
research opportunities within the research world bow these networks affect the role of
the researcher.

To better analyze sociotechnical capital, we armgydo consider how social capital
usually works and which opportunities sociotechintegoital can offer.

We have seen that social capital facilitates infttfiom routing, exploiting
communication paths: instead of bonding socialtejpiranovetter and Putnam have noted
that information flows better when there are weakridging ties. In contrast, if a clique is
very tight, then members of the clique are lesslyiko have access to information or
resources from outside the clique. Recent resehashsuggested that graphs that have
significant closure (e.g. mostly cliques) with justfew bridging links can still exhibit a
phenomenon where everyone is only a few links anay everyone else.

Moreover, social capital helps people to exchanteroresources besides information:
the shared knowledge can include not only knowleafgacts, events, or stories, but also a
shared vocabulary and repertoire of ways of intaxgdWenger, 2006).

In summary, social capital is both a residual avpsus interactions and an enabler of
future interactions. The residuals can include: mamication paths, shared knowledge and
values, identities, obligations, norms that pedale on, and expectations that people form
about others’ behavior.
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These residuals are a resource that help peopte noiormation, exchange resources,
provide emotional support, coordinate activity, avercome dilemmas of collective action
(Resnick, 2002).

Two aspects of social capital are clear: the shadbwhe future created by repeated
interaction is a necessary condition, and the @eiogr and use of social capital act in a
virtuous or vicious cycle. We constantly experimehat successful collective action
typically generates social capital while inactionfailed attempts to act together make it
even harder to do so in the future.

At this point we should evaluate which are the opputies offered by sociotechnical
capital. Past researches within CSCW field studyroon practices and tools through which
computer-mediated communication enables commuoitait a distance and across time
(see picture 4.1).

Synchronous Asynchronous

electronic meeting room,
Group Decision Support
Co-Located System (GDSS), GSS

team rooms,
large public displays

e-mail, newsgroup, forum,

tele-videoconferecing, blog, group editor or

Remote desktop conferencing, collaborative writing,
chat, shared workspaces, Workflow Management
real-time group editor System, shared information

systems (DMS, CMS)

Picture 4.1 CSCW Space-Time Communication Possibilés

In addition, technology can present information unobtrusive ways (e.g. recent
developments in ‘calm technology’ such as for géatte interfaces).

ICTs allow people interact with much larger socra@tworks, but also to restrict
information flows (e.g. the division of netnewsard hierarchy of topics); technology can be
incorporated into routines for managing dependendie.g. Workflow Management
Systems) or are useful in maintaining history, mghkihe residuals of previous interactions
visible in some way. Finally, ICTs can contribute docial capital through indirection in
naming (e.g. e-mail addresses).

Summarizing, the possible sociotechnical relation®lve constant awareness, short
interaction, maintaining ties while effectively ngiless time (with multitasking), giving
support to large groups of people (recommendeeByst We have just seen the success of
open-source projects (see par. 2.2): here theestiag feature from the sociotechnical
capital perspective is the ability of a large graipeople, most of whom will never meet
each other, to together create really good software

It is clear that society is changing, and that olidems of togetherness that generated
social capital, within the American society andoatdl over the world, no longer draw
people in the way they once did.
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The future needs us to succeed in identifying awthpting new forms of sociotechnical
capital, in the workplace, in learning environmerdad especially in civic life. Antonio
Casilli*® argues that (Gambaro, 2012):

Internet does not de-socialize individuals, butdueces new genres of sociality which
allow us to better modulate the equilibrium betwst@ong ties and weak ties, that is those
potential ties we stimulate discontinuously.

The advantages for the individuals are manifolgeemlly in social capital terms, that is
the whole social resource of each individual, aldé for realize one’s potential on
personal, professional, social and cultural le@scial media allow us to increment and
better modulate our social capital, offering a eickociality, which facilitate the access to
environments, precluded in the past. In short, rearathe middle of glocal networks, in the
sense that they are global and local at the sanee(teambaro, 2012).

4.2 Academic Social Networks

Before describing some widespread academic soe@varks, we have to introduce
shortly which are the most relevant aspects ofegmesSocial Networking Sites (SNSs),
related to the concept of sociotechnical capitagé Neélieve it is important to consider the
social changes that might accompany mainstreanofudese sites (Facebook and the like),
both for working activities and for leisure.

Most Social Networking Sites consist of the same/svi interact: chat, video chat,
email, comments, messaging, blogs, discussion grdopums, and file sharing. A Social
Network is a social structure made up of individuébr organizations) called “nodes”,
which are tied by one or more specific types odridependency, such as friendship, kinship,
common interest, financial exchange, likes/disliketationships of beliefs, knowledge or
prestige (Chakraborty, 2012).

The most significant features of SNSs are the W.@bopportunities of findability and
participation.

The concept ofindability pertains to information architecture and it isalguapplied to
digital resources available in the web, but witttigb networks, this concept has been
applied to persons: in this way people become ressuthat is social capital. People do not
search only documents and contents but they looktfter persons, tearing down distance
problems and cultural differences. On a commuratyel, the organizing features of social
networking sites lower the transaction costs fodifng and connecting with others who may
share one interest or concern (Ellison, Lampe, érield, 2009).

What truly distinguishes SNSs from earlier techgas is the articulated social network,
which is at the heart of these systems: Social NtvBites allow us to digitally represent
our connections with other users. But in the vesytrfuture, the boundaries among digital
and physical connections will not be so clear ahépast.

38 http://www.liaisonsnumeriques.fr/?p=2609.
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Actually, social network sites might influence pgband community life through the
combined forces of mobility and place awarenessmibile phones increasingly include
GPS services, users can create hyper-local, ad¥atreorks. For instance, recent iPhone
release includes connections to location-based SiNBigh alert users to nearby friends,
blurring the line between online and offline intgran, which is the second challenge
underlined by Putnam (see par. 4.1). Adding protinmformation to one’s digital presence
may provide additional connection opportunitiest thaould otherwise be missed. For
designers and creators of these systems, thesdiamsedighlight the need to better
understand how they must adapt in order to supjpeetse populations and goals.

The concept oparticipation is more controversial. Even if the Web 2.0 is akvim
progress, the growth of users participation is ejevident, making arise a collective
intelligence, remixing data and producing user-gateel content (see par. 2.4). Web 2.0
expresses technologies that can increment participand deepening possibilities, being a
new point of view, to become aware entreprenewusfopportunities, communities aware
of our power and potential (see par. 2.2).

In spite of these possibilities, we have to underlthe fact that not all individuals
participate in first person to collective processesst of the time only a small minority
contributes in the creation of something, thahentexploited by the rest of the users.

Jacob Nielsen summarizes this concept with the-20+8e (Nielsen, 2006):

In most online communities, 90% of users are lwkeho never contribute, 9% of users
contribute a little, and 1% of users account famabt all the action

The famous usability consultant refers to his rale “Participation Inequality”,
highlighting that intelligence is not so collectjl®it more connective. With the exponential
growth of social media, subgroups of users conatdidheir position participating more
actively than others, exploiting the service.

To explicit this behavior, Michael Arrington oppsse the “wisdom of crowds” the
perspective of a “wisdom of the few”: with this egpsion, the founder of TechCrurgha
blog covering the Silicon Valley technology stapt-lcommunities, synthetizes the
participative fracture, which can be explained g 1-10-89 rule (Bruno, 2006):

Out of 100 users of a participation platform, odlyser contribute actively with personal
contents, 10 participate rarely to minimal actiegi within the community (comments,
ranking, tagging), the other 89 are passive users

As a matter of fact, this is completely in oppasitiwith the view of a real collective
intelligence, as proposed by Pierre Levy, thahes ¢apacity of virtual communities of use
combined competences of their members to exerase power.

Collective intelligence seems to be in discussioevary change in the internet history; if
you think only to YouTube and Wikipedia the pagiiion asymmetry is extremely evident:
for each YouTube upload there are 1538 downloativeatisers are only 0.07%) and the
50% of Wikipedia articles are produced by 0.7% dfipedians.

% http://itechcrunch.com/.
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For Jacob Nielsen the only solution is to reduae dbtual divide, involving more than
10% of users, trying to reduce barriers to collabon, enforcing usability, automatize
mechanisms (better recommendation systems), algpwimore changes than creating
contents ex-novo, promoting quality with comperwai(reputation, discounts).

The Web 2.0 logics are actually changing also tlag wcientists connect, share and
collaborate:findability and participation are two common keywords also in this context,
thanks, for instance to Wikis and social netwodssnew means for connecting researchers.
On this path, some social networks have been cremid tailored to scientists’ needs, in
order to make them find researchers with similggrgsts or expertise, to keep in touch with
their peers, to share their information.

If communication between scientists will acceleridue creation and distribution of new
knowledge, we will pose the basis of a successi&earch, also towards a promising vision
of a “Science 2.0”, when the possibility of buildiconnections among researchers will join
completely Open Access Logics, allowing researchis to search, access and disseminate
their scientific work (see par. 3.4).

There are some effective examples of academic Isoetevorks which encompass these
logics (Giglia, 2011).

ResearchGatefounded in 2008, is a free social networking dibe scientists and
researchers and has reached 1.4 million of userd,92 countries. Web 2.0 tools are
available to enhance scientific collaboration, tirepprofessional profiles, discussing in
forums and sharing papers, jobs opportunity or e@amnfces of interest. One of the powerful
tool of this platform is the semantic search engimeich allows to search simultaneously
abstracts or full-texts through the largest literatdatabases: PubMed, IEEE, CiteSeer,
arXiv, RePEc, NASA Library and the Open Archivetikive (OAl).

According to the Open Access paradigms, if copyrigblicies allow, it is possible to
upload the full text of published works in the Raalions section and also to sign in into
virtual Groups in different topics, or create pliefry subject group. In the Event section
users can find conference, meetings and workshiys¢eced by topics, while in the Job
section there are research job applications: jeloshe filtered by keyword, position, field
and country.

In 2009, as a sort of spin-off, ResearchGate Blag launched. Members of the scientific
network can submit postings from their individuadearchGate profile: the highest-quality
submissions are then selected and published. Maudeofu these quality postings,
ResearchGate Blog is a reputable source for scieeees, commentary, research and
innovation from all academic disciplines.

Another free platform launched in 2008Asademia.eduwith more than 1.2 million of
registered users, which can be used to share paperstor their impact, and follow the
research in a particular field. An important tdett Academia.edu offers is the statistic of
personal downloads and page views; it also allawknow what keywords people use to
search for you on Google.

Academia.edu is a participant in the Open ScienceOpen access movements,
responding to a perceived need in science for nbhsdsstribution of research, providing
unrestricted access via the Internet to peer-rexdescholarly journal articles, but also to
theses, scholarly monographs and book chapters.
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Moreover, Academia.edu is in opposition with thes&ech Works Aéf, which would
prohibit open access mandates for federally furrésdarch and, if enacted, it would also
severely restrict the sharing of scientific data.

Mendeleyis another free tool founded in 2008, that combiaereference management
application, Mendeley Desktop, with an online sbciatwork for researchers, Medeley
Web.

As reference management application, Mendeley wgroit or export citations to other
similar tools (Zotero, CiteULike, EndNote) in vau® formats, and, more important, can
then synchronize with them. Moreover, it helpsumtpdf files into a bibliography database
without manual data entry, just by dragging andpdnog the pdf into the Mendeley
Desktop. Mendeley can also import citations frore tesults page of Google Scholar,
PubMed, Web of Science, EBSCO, ScienceDirect, Wideyine Library, Amazon, from
other 50 databases and from a common Web pageg(asscript). As other tools, this
system generates bibliography and reference Inst®are than 1.000 different styles and
allows you to manage the bibliographic databasdexmg it by keywords, reading,
annotating and sharing the pdf files with peers.

As academic social network, Mendeley allow userbuitd their academic profile with
areas of expertise to be discovered by others @amactease their visibility by sharing the
profile as a CV. The Papers section, clustered topacs, is an archive in which you can
upload your works, while the Group section can b#h lpublic and private, closed to a lab
or a project group: it allows assigning tasks, ascassing research projects. As
Academia.edu, Mendeley generates personal resgapatt data: users can find out about
the readership of their own publications as it dEy® in real-time, with figures about
readers, their country and affiliation, their acadestatus, and their academic field.

As a matter of fact, having a cross-platform opegasystem and offering also two apps
for Iphone and Ipad, Mendeley is becoming one ef biggest research databases in the
world and it has the added-value of a layer of aomiformation about the readership
demographics and user-generated tags for eachrcbgegper.

Other two academic networks, this time specific ocial studies, are Social Science
Research Network and Social science space.

The first websiteSocial Science Research Netw@B@SRN), was founded in 1994, and is
not a social network, but still a 1.0 platform dedbto the rapid dissemination of scholarly
research in the social sciences and the humanities.

Academic papers in pdf can be uploaded directlthéosite by authors. Most papers are
available for worldwide free downloading, but therme papers available only for a fee.
Users can also subscribe to abstracting email gsiroovering a broad range of subject
matters. These e-journals then periodically distebemails containing abstracts (with links
to the full text where applicable) of papers reestibmitted to SSRN in the respective
field. SSRN, like other preprint services, let alate publications throughout the scholarly
community at an early stage, permitting the autiboincorporate comments into the final
version of the paper before its publication in @rpal.

0 A bill introduced in the United States House OpRsentatives at the 112th United States Congress o
December 16, 2011; http://cyber.law.harvard.eduygfidates _on_the Research_Works_Act.
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Moreover, even if access to the published papeaessricted, access to the original
working paper remains open through SSRN.

The second websit&ocial science spacbas been recently launched by SAGE, one of
the leading international publisher, and is fulhtegrated with 2.0 application, such as
Twitter and FaceBook. Social science space brimgsak scientists together to explore,
share and shape the big issues in social sciermg,finding to impact. This online social
network offers blogs with the most current thinkimgm key players in social science, a
forum for discussions, a resource center with frekeos, reports and slides that support
these discussions, as well as funding and job appity notices.

Other widespread networks are LinkedIn, considemsmbt a professional network,
Viadeo, a web 2.0 professional social network baseBaris competing with LinkedIn,
while Twitter, at present, will not be consideresl Academic Social Networks for its
specificity of micro-blogging site, but could becerane of the research instruments of the
researcher’s palette of the future (Priego, 2011).

4.3 Virtual Research Environments

The aim of this paragraph is to understand theofiseademic social networks starting
presenting two different case studies, in ordereftect upon and then list the desired
features of a Virtual Research Environment.

The first case studyfocuses on the use of ResearchGate and Facebooksbgrch
scholars in the North Eastern Hill University (NEHUndia (Chakraborty, 2012). The
research questions of this case study are, wheinteresting for our research purposes are:
What activities do researchers perform on SNSs? BN8s are related with research? On a
dataset composed by 100 research students, 6ksge are from Arts stream and 31 are
from Science stream; moreover, in case of reseaxphrience, 44 respondents fall under 1
to 2 years of experience, 31 fall under 2 to 3 yedrexperience, and 25 fall under 3 to 5
years of research experience.

It is found that 34% respondents have account amly Facebook. Similarly, 8%
respondents have account only on ResearchGatepl&adingly 58% have account on both
of the SNSs. Moreover, the most majority of resears spend so little time on SNSs: 36%
of FB users and 60% of RG users spend less thahameon the respective SNS.

When analyzing a comparison between the two soe@borks in respect to the reasons
for using them, the research reveals that out &fF&82&book users, the majority uses it “to be
up to date”. On the other hand, out of 66 Reseamth@sers 24% use it “to know other’s
field of research”, 31% use it “to be up to date@da@37% use it “to form study groups”.
Moreover, it is noticeable that no respondent iesearchGate for “entertainment”, while
if considering the activities performed, ReseardeGasponders do not use this site for
instant messaging, or to meet new people, or twesparsonal photos and videos or
comment’s to other posts.

Finally, research scholars are asked what theyk talbout the importance of SNS in
research. Here it is found that almost 70% respuinffeajority are from social science
background) claim SNS as a research tool; on thdraxy remaining 30% respondent

64



(majority are from pure science background) thih&ttSNS has no role in research and
education. However, the majority of the researcli86) responds positively about the
future of social network sites, while only 6% resgse negatively and 35% have no idea
about it.

This research confirms a certain specializationacfual SNSs, like Facebook, and
Academic Social Networks, like ResearchGate. E¥/&oth sites present some overlapping
features, ResearchGate is definitively perceivedraacademic site, for “serious” activities.
But there is something more. This perception infaes the amount of hours spent on this
site, actually not “time-consuming” as Facebookinessing a particular habit in excluding
certain type of social activities (chatting, comtieg posts and meeting new people), which
are actually not perceived as functional to “sesfotesearch activities, as explained by
sociotechnical capital (see par. 4.1).

The second case studijustrates the sociotechnical features of a newiad networking
site, Cloudwork®', which has been specifically developed to enalseudsion and sharing
of learning and teaching ideas/designs and to premsflective academic practice (Conole,
Galley, & Culver, 2012). This site aims to fostewnforms of social and participatory
practices: peer critiquing, sharing, user-generatadent, aggregation, and personalization
among different communities of users, within anadional context.

The core object in the site is a cloud, which canalygregated into community spaces
called “cloudscapes”. Clouds can belong to moren tbae cloudscape and they can be
anything to do with learning and teaching (e.geaadiption of a learning/teaching practice,
an outline about a particular tool or resourceisaubsion point).

Clouds combine a number of features of social atigpatory technologies: they act
like multiuser blogs with posts, links and resogrdbey are similar to social bookmarking
sited?, enabling the aggregation of links and acadenfareaces, they have a range of other
functionalities common to networking sites, sucliaaging, RSS feeds, Twitter-like follow-
and-be-followed options, and activity streams fiffedent aspects of the site. The homepage
of the site, in addition to providing standard mgtion routes, such as browsing of clouds,
cloudscapes, people, and searching, shows recéwities, currently active clouds, and
featured cloudscapes.

A core principle of the site is that it is totatlpen: anyone can see anything in the site.
Moreover, serendipity has been built into the sitea variety of ways, which enables
individuals to cross community boundaries and t&kenanexpected connections. The site
offers powerful mechanisms for supporting socialweeks in a range of ways and at
different levels: for events, debates, open revjawsource aggregation, courses, reading
circles, learning design, expert elicitation andsadtation.

From this last case study, it is undoubtedly ctharpotential use of Web 2.0 tools as the
basis for the creation of a complex and completeusi Research Environment or VRE
(Myhill, Shoebridge, & Snook, 2009). However, dabie features of a VRE may have to
wait until Web 3.0 tools become available (see RBat), with the possibility of a reliable,
consistent, secure, pervasive, scalable, efficieteroperable, coherent context and tfata

“L http://cloudworks.ac.uk.
“2 http://www.ebizmba.com/articles/social-bookmarkingbsites.
3 http://www.youtube.com/watch?v=SUVIE-t_Y1c&featarelated
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Moreover, there is very limited literature desarndpioperational applications of a Web 2.0
approach to the development of a Virtual ReseamVireéhment, so what we are going to
describe is conceptual, but integrated by recersilable tools. Based on an earlier
description by Michael Fraser, working at the Unsty of Oxford, the JISC defines a
Virtual Research Environmeas (Joint Information Systems Committee, 2006):

[...] A set of online tools and other network resms and technologies interoperating
with each other to support or enhance the processes wide range of research
practitioners within and across disciplinary and stitutional boundaries. A key
characteristic of a VRE is that it facilitates adoration amongst researchers and research
teams providing them with more effective meanldimoratively collecting, manipulating
and managing data, as well as collaborative knogéedreation

There are many facets that a Virtual Research Bniient could encapsulate. Many of
these exist as stand-alone systems or processus,otlers are less defined and subject to
wide-ranging institutional or disciplinary practeceThere is considerable evidence that
many researchers are already using some of theteitothis way, but actually, a VRE,
which stands isolated from existing infrastructarel the research way of life, will not be a
widespread research environment, but probably anbther underused web portal (Myhill
et al., 2009).

At this point it is necessary an integrated infiasture, including common components
of existing VREs and new desirable additional fezdu If considering the fundamental
phases of a research project and some of its netestant activities, we can summarize
some of the existing tools within table 4.1.

efederated research , commercial bibliographic indexes

Identifying a research project

*RSS feeds, open access repositories

Identifying funding streams

ee-mail alerts
*RSS feeds

Indentifying project partners

eFacebook, ResearchGate, Google+
eOther Social Network Sites

Collaborating on a research
proposal

*Google Drive, Dropbox
*Skype, Google Hangout

Managing project expenditure
and grant compliance

*Google Drive, Dropbox

Collaborating research info

*Google Drive, Dropbox
*Wikis, Reference Management Application

Writing research reports and
outputs

*Google Drive, Dropbox
*Skype, Google Hangout

Disseminating Results

*Open access repositories
*Webinars, virtual conferencing (Second Life)

Table 4.1 Web-based research tools which should b&eégrated within a VRE
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First of all, a goodresearch projectis informed by the findings of other research.
Researchers build on what has been done beforearsquently rely on earlier research
outputs, papers, and articles as the basis foruiatmg their own research hypotheses and
guestions. Unfortunately, the extent of subscrileedauthentication-protected academic
information available on the web, “the invisiblelemakes this very difficult to do.

Considerable content of the deep web consists bkcsiption-based bibliographic
indexes, which are hidden from most search engimed require either individual
interrogation — provided you have a subscriptiomrera member of an entity that does — or
can be queried by the latest, federated librarycheangines such as Researchfmar
MetaLib*. However, the ability to trawl “hidden” sourcesnavolutionize the preliminary
explorations required to formulate research questio

Also RSS feeds are another opportunity of beingatguiabout a specific content: this is
a common approach adopted by the UK Research Fgi@buoincilé®. Online newsletters
are maintained by marfyndingbodies: the UK’s Medical Research Couficifor example,
provides a means of signing up to receive newsydaieekly, or monthly and then the
ability to customize content received by a selectbheadings including funding, research,
publications, policy and press releases.

Last but not least, we should consider open acegsssitories, like open DOAR web
site"®, maintained by SHERPA the Centre for Research Communications at thedysity
of Nottingham, which is investigating issues in theure of scholarly communication. It is
developing open-access institutional repositomresiniversities to facilitate the rapid and
efficient worldwide dissemination of research. Tdenefits of open access repositories for
researchers are related, on one hand, to an irecte&sbility and access to research outputs,
and on the other hand to an arising possibilitynake their own work widely known.

For identifying projecpartners we have seen that existent social and acadenviories
(Facebook, ResearchGate, Google+) are the moabtaiitor establishing and widening the
social capital of researchers.

In the context of a VRE, Google Drive (born as deo@ocuments) can be a
fundamental tool especially because it can work aitariety of file types and formats and
is not solely limited to Microsoft applications. &lability to control who can view and edit
documents and share updates in real time insertmyl&drive at the heart of virtual
research collaboration, including the ability tomage researcinputs outputsand even
projectadministration

Today also Dropbox is widespread for cloud stordge, sharing among users and
synchronization with a client, installed on a pispawikis can be a very powerful means of
exchanging ideas and concepts within an acadenmoremity; finally every VRE should
integrate a reference management application tce samd share research papers and
materials among all the participants.

* http://www.iii.com/products/research_pro.shtml.

“> http://www.exlibrisgroup.com/category/MetaLibOvimw.
S \www.rcuk.ac.uk.

" http://www.mrc.ac.uk/index.htm.

“8 www.opendoar.org.

“9 http://www.sherpa.ac.uk/.
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For synchronous communication, calls between Skygegs are free and with a standard
broadband internet connection, it is a simple mateun other Web 2.0 applications: this
has been reached with Google Hangout, recenthetinto Google+ social Network and
Google Drive features, so that collaborators cdk tta each other in real time and even
work on the same documents simultaneously.

For the disseminationof research results, print and online conferenepeps and
presentations have long been used to reach a aigkence, more than is possible through
physical conference attendance. The advent of @mliebinar functionality and the creation
of virtual conference facilities, such as the 5@rds offered through Nature Publishing and
Macmillan Publishers’ Elucian Islands ConferenceiteSuvithin Second Lif&’, have
introduced an interactive dimension to the relaiop with the wider research audience.

The value of these types of services in the cordéte VRE is that they are supportive
of multidirectional communication, being particljauseful in question and answer type
sessions and in facilitating discussions betweenicgzants. It is also thought that the
adoption of an online avatar, which is requiredvimiual worlds such as Second Life, helps
to break down traditional social and reputationriees between, for example, student
researchers and Nobel Prize winners. Unfortunatiegse services require participants to be
on line at the same time in order to derive thegst interactive and collaborative benefits,
thereby introducing a potential time barrier fomsn

Moreover, in the current environment, supportinggearch should be identified as a key
role for librarians, which have a significant cunal role to play in the digital era. The two
challenges posed to librarians by the digital ageia the evaluation of primary source
materials and to discuss and support the develdppen Access movement and especially
publishing in repositories (for other digital lendiissues see par. 5.3).

Other important changes are going to affect rebetmals, offering, for instance, a richer
authoring experience: new add-in for MS Word afiter Chemistry add-in Chem4Word, the
CreativeCommons add-in or the Ontology add-in feemantic enrichment of the scientific
literature™,

Another example is the node XL project, by Soci@did Research Foundation, which is
an open-source template for Microsoft Excel 200d 2610 that makes it easy to explore
network graphs. As a matter of fact, Network Analys of growing importance in
academic, commercial, and Internet social mediadests, while existing Social Network
Tools are challenging for many novice users. Tdite Excel are widely used, so
leveraging a spreadsheet as a host for Social MetAoalysis lowers barriers to network
data analysis and display (Hey, 2009).

There are other main-stream Web 2.0 tools which haaye a less obvious value within a
VRE: blogs, for example, but also self-publishirites such as YouTube or Itune$U
already contain a considerable amount of academtenml ranging from lecture podcasts
to tutorials, and Flickr in addition (e.g. tablgsaphs, photos).

To combine all the above mentioned ingredients itecessary to pull together specialist
knowledge of academic networks and relevant ressurbringing together a specific
research community.

0 \www.nature.com/secondnature/index.html.
*L http://research.microsoft.com/en-us/collaboratiwwis/officeaddins.aspx.
°2 http://www.apple.com/education/itunes-u/.
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Many Web 2.0 tools are “push” systems, but stiljuiee some intervention and
contribution by researchers. Actually, the quatityhe VRE will depend on the enthusiasm
and participation of individuals. We are moving @yds a world, where all data is linked
and everything is open, collaborative, interopexal@ind automatic. In this sense,
data/information is interconnected through machmerpretable information (e.g. paper X
is about star Y) and Social networks are a speeis¢ of ‘data meshes’ (see par. 2.4).

Perhaps Web 3.0, the “Intelligent Web”, will briagditional functionality including the
semantic web, micro-formats, natural language b&eaglata mining, machine learning,
recommendation agents, and artificial intelliget@ehnologies, which emphasize machine-
facilitated understanding of information in ordergrovide a more productive and intuitive
user experienca

The fact that we do not have fully-operational eples shows that this is an area of
some infancy, rather than reflecting an impossibdf this approach.

Collaboration and information sharing among redsens are fundamental in this
scenario and challenging aspects of scientificanese in order to create a sort of knowledge
ecosystem (see picture 4.2) where both people atal are linked within the cloud, to
complete a visiotf of the future Researchlefrastructure using Client+ Cloud resources
(Hey, 2009).

While there are a growing number of subject-basBdE \éxamples, most concentrate on
collaboration using existing tools based on thaliti@nal internet. The on-going and
relentless development of web-based technologiapled with the exponential growth of
academic information and the impending emergencéhef Google generation into the
academic research arena makes a full Web 2.0 VBé#ttainty (Joint Information Systems
Committee, 2008).
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Picture 4.2 The future Research e-Infrastructure usig Client+Cloud resources

%3 http://www.youtube.com/watch?v=u82JSenM0JU.
4 This work is under a Creative Commons Attribut®@ United States License.

69



4.4 New forces in science research field

All proposed features and tools of Virtual Resedtakironments give some evidence to
new approaches in the way we conduct and will nedeemic research in the very next
future. Actually, there are many changes withineegsh field that are deconstructing
established academic roles, thanks to new techiesland new processes: from creating
networks and partnerships, from publishing to mengp from accessing materials to
disseminating results, from collaborating acrosscigiines and countries to cross-
fertilization of practices and methods.

For centuries, science has operated through rdseare in private, then submitted to
science and medical journals to be reviewed byspaed published for the benefit of other
researchers and the public at large. But to margnssts, the longevity of that process is
nothing to celebrate. Actually, this system is boléend, expensive and elitist. Peer review
can take months, journal subscriptions can be prdely costly, and a handful of
gatekeepers limit the flow of information.

Scott Aaronson, a quantum computing theorist at kh&ssachusetts Institute of
Technology, has refused to conduct peer review diorsubmit papers to commercial
journals. “I got tired of giving free labor,” he faims, to “these very rich for-profit
companies” (Lin, 2012).

But not only peer-review is under discussion. Osyeat is quite clear (Aldrich, 2012):

The scientific progress is in a certain sense gdarsdcal noting the tension between
science as a competition between individuals farce rewards versus science as a
community of inter-subjectively shared understagsliabout how we gain valid and reliable
knowledge about the world

The *“struggle for citations” is a central dynamit $cience: scientists compete for
recognition from their peers, rather than competorgwealth and power. This competition
could lead to extreme individualism, but personakriests are partially held in check
because scientists must fit into a larger commuifitipr no other reason than to have their
work replicated and validated. Moreover, the sadlenodern scientific work is such that
large projects are almost always carried out byntgaather than single individuals. Being
published, winning awards, and obtaining grantseddpupon peer reviews, which are
embedded in a larger institutional structure to ckhindividuals must adjust. These
“individual adjustments” are actually old-fashiona@ctices.

There are significant forces influencing the way deeresearch. First, social networking
mechanisms have created a social structure fdiriitaconnections between researchers.
Second, publication opportunities have increasedmdtically. Third, training and
mentoring has moved to a collective rather thanviddal apprenticeship model. Fourth,
major foundations and many other smaller fundingrees have changed the scale and
scope of research. Fifth, new mechanisms have euethgat recognize and reward
individual scholarship. Sixth, globalizing forceavie affected all of these trends (Aldrich,
2012).
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In the following we are going to deepen the maoghisicant of these “forces”, which are
connected to sociotechnical capital, to the ditfiasof new technologies within research
world and to a new active role of the researchéisimvscientific community.

An increased level afollaborationis the first evident aspect, with a team-basedetsod
for conducting research and growing numbers of kedge producers and knowledge users
sharing core concepts, principles, and researclodst Moreover, a trend toward co-
authored work has also emerged in the social segenwith the humanities lagging behind:
high impact work is easier to carry out in largearhs, resulting in papers with multiple
authors. Many scientists have documented the irapoet of collaborative ties between
researchers in academic communities, as reflectatia voluntary refereeing process for
promotion and journal reviews, supervising studeatganizing international events, and
creating and contributing to new scientific jousebcientific networks are based on several
forms of interaction that reinforce each other.

Also professional associations and conferences catecal for diffusing a field's
knowledge base to users, but equally importaritesopportunity for meeting others who are
interested and passionate about their work. Cositigt intensify someone’s identity as a
member of a community remind people of why thepgai in the first place and also create
incentives for scholars to increase their visipiliwithin the community. Thus, social
networking is not only about producing and usingwledge but also about developing and
maintaining a professional identity and “weak tiesth other researchers (see par 4.1).

Such exponential growth in sharing ties and costemds produced increasingly
systematic and interconnected knowledge. Other nraeghanisms have emerged that
facilitate knowledge diffusion: new journals lauedhby publishers as well as academic
societies; conferences funded by professional &ssmts, universities, and other sponsors;
and major developments in the online availabilitypablications of all kinds (e.g. Google
scanning and making available millions of booksra)l Nevertheless, the creation of new
journals has contributed to fields’ fragmentati@ncurrent running counter to the other
forces that promote convergence.

The second relevant “force” develops when new jalsrrand all online resources are
collaborative built, but following th®©penAcces$ogic. Open-access archives and journals
like arXiv®® and the Public Library of Sciemf(PLoS) have sprung up in recent years.
Internet sites and blogs give the opportunity tzen science to collect and contribute to the
most various field of scientific research. GalaxgZpa citizen-science site, has classified
millions of objects in space, discovering charastes that have led to a series of scientific
papers (Lin, 2012), while mathematicians can eaputation points for contributing to
solutions on the collaborative blog MathOverff8wand have found a new proof for a
particularly complicated theorem in just six weebsly commenting on the Fields medalist
Timothy Gowers’s Weblog in 2009.

Many scientists advocate for “open science”, clagnihat science can accomplish much
more, much faster, in an environment of frictioaefrcollaboration over the Internet.

% http://arxiv.org/.

%% http://www.plos.org/.

> http://www.galaxyzoo.org/.
%8 http://mathoverflow.net/.
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And despite a host of obstacles, including the s&ism of many established scientists,
their ideas are gaining traction. Dr. Aaronson, whalso an active member of online
science communities like MathOverflow, where he damed enough reputation points to
edit others’ posts argues that “We're not talkinmpat new technologies that have to be
invented. Things are moving in that direction. J@ls seem noticeably less important than
10 years ago.”

As a matter of fact, changing the status quo, opgdiata, papers, research ideas and
partial solutions to anyone and everyone, is $8i more idea than reality. As the
established journals argue, they provide a criseaVice that does not come cheap.

“I would love for it to be free,” says Alan Leshnexecutive publisher of the journal
Science, but “we have to cover the costs.” Thostscbhover around $40 million a year to
produce his nonprofit flagship journal, with its raadhan 25 editors and writers, sales and
production staff, and offices in North America, Bpe and Asia, not to mention print and
distribution expenses. “Will the model of sciencagazines be the same 10 years from
now? | highly doubt it,” he says. “I believe in dution. When a better system comes into
being that has quality and trustworthiness, it Wdppen. That's how science progresses, by
doing scientific experiments. We should be doingt thith scientific publishing as well.”
(Lin, 2012).

The idea of an evolution is present also in the dsoof one of the inventors of
ResearchGate, ljad Madisch, who have seen a vémpped market in online science. He
acknowledges that for many established scientstknetworking can seem like a foreign
language or a waste of time, but we have to wdit ywounger scientists, weaned on social
media and open-source collaboration, will starhiog their own labs.

Actually, while science is moving towards a colleditve and open access model, within
a Web-connected world, a third aspect should beidered by scientific community: the
digital data delug®. After the Experimental Science of thousand years the Theoretical
Science of last few hundred years (e.g. Newton'sv,LdMaxwell’'s Equations), the
Computational Science (e.g. simulation of compl&enpmena), the challengeof today is
Data-Intensive Science. (Hey, Tansley, & Tolle, 200

This deluge affects data collection, through sensemworks, satellite surveys, high
throughput laboratory instruments, observation ¢k supercomputers, LHC; it involves
data processing, analysis and visualization, tHidegacy codes, workflows, data mining,
indexing, searching, graphics; archiving, througgital repositories, libraries, preservation.
Scientists will be overwhelmed with data.

Professor Douglas Kell, Research Chair in Bio aidy Sciences at the University of
Manchester, speaking of the “fourth paradigm” utideg’° that:

One of the greatest challenges for 2dshtury science is how we respond to this new era
of dataintensive science. This is recognized as a newdigma beyond experimental and
theoretical research and computer simulations dtirel phenomena, one that requires new
tools, techniques, and ways of working.

* In “The fourth paradigm: data-intensive scientifitscovery”, Redmond, Washington Microsoft
Research.
€0 http://research.microsoft.com/en-us/collaborafmumthparadigm/.
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Actually, in order to tackle the “digital data dg&i and other research challenges, and in
order to exploit opportunities offered by emergiaghnologies, the research environment of
the future should not be limited to the richestliiog’ Virtual Research Environment. The
features and tools described constitute only ortbefspects that the research environment
of the future should integrate.

Researchers will have the necessity of going beyodthotomy between real spaces of
research (e.g. laboratories, sites of interest)vamulal spaces (e.g. academic social networks
or other online tools), in order to mix real andwal data, real and virtual people.

In the very next future the research community wiled aMixed Reality Research
Environment in which everyday research takes place withiroatinuous overlapping of
real spaces “augmented” by technology and digaighdive spaces, where the researcher is
at the core of the whole scientific progress, gobeyond traditional boundaries (e.g.
academic, publishing).

In order to summarize the most significant techgis, processes and forces that are
positively affecting the world of research, | prgpoa word cloud of the keywords of this
four paragraphs, personally produced using an ertaof* for generating word clouds,
starting from a list of keywords.
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Picture 4.3 Keywords of present and future researcliommunities

®1 http://www.tagxedo.com/.
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4.5 Experiencing a Cave Automatic Virtual Environment

In this section | am going to describe the oppaties offered by the Italian laboratory
CSRV*? (Centro Sviluppo Realta Virtuale), also known aistoal Reality Development
Centre, which | visited in September 2011 and whérdave the opportunity of
experimenting a CAVE (Cave Automatic Virtual Enviroent).

Nowadays Virtual Reality is extremely popular andlegpread as technology (see par.
3.3). In particular, it has been exploited in ediocel applications, known as Virtual
Reality Learning Environments (VRLES). These envinents allow the visualization of
three dimensional (3D) data and provide an intaracenvironment to reinforce the
sensation of an immersion into computer-generategday world. Additionally, a VRLE
offers the opportunity to simulate a realistic asadfe environment for learners and
researchers to perform specific tasks (Huang, Raudtliaw, 2010). Even if VRLE are now
run on low-cost PCs, users feel motion sicknessexipérience fatigue than true immersive
VR (Taxén & Naeve, 2002). Considering this, onlyally immersive VRLEs could be
suited for a complete learning (or researchingee®pnce.

The following experience is supposed to comple¢eattalysis of the desired aspects of a
Mixed Reality Research Environment, trying in fipgrson virtuality features.

The CSRV laboratory, placed in Lomazzo (Como) andnfled in 2010, has its
operational headquarters in the Science and TeohypdPark Lomazzo ComoNEXT and
thus benefits, as well as the strategic locatiothef Science Park, the implicit benefits of
being part of a Science Park.

CSRV uses hardware and software technologies ofabfo@hian company, EON
Reality’>, which is a leader in the development and delivefri\WR software and in the
management of 3D interactive contents, having lve@nking in this sector since 1999. The
laboratory is part of a technological center calle@ Italy (Interactive Digital Center) and
it is in the network of 18 different centers stdrty EON Reality all over the world. In
particular, the IDC Italy is the reference pointtbtor Italy and Switzerland.

The CSRV laboratory is equipped with any kind oftuél reality, stereoscopitand
immersive tools: a 3D movie concave theatre andvalft immersive environment, also
known as CAVE. Moreover, CSRV has 3D stereoscopitaple devices, such as computers
and projectors, television sets, HMDs (Head Mourdsplays) and equipment for objects
3D scanning.

This innovative center is unique in Italy and ogerindustrial, design and educational
projects and aims at attracting R&D from VR fietst immersive Virtuality application, in
order to refine interaction possibilities (soundudh, etc.) of a person within the virtual
world. The laboratory offers a wide range of sezgifor developing projects about different
sectors: convert and optimize 3D formats, offer Biddeling and rendering services,
implement AR application thanks to EON Reality parship, and VR application for any
use or device, and generate customized interastitutions for new control interfaces.

%2 http://www.csrv.it/.
83 http://www.eonreality.com/.
® Which gives the illusion of depth perception (etg 3D film Avatar).
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My interest for the opportunities offered by thadobratory focuses on the involvement of
the center in the research and educational sextbuitd 3D interactive solutions: the IDC
collaborates with Italian schools and Universities.

Whatever the project, the purpose of VR technoltggyo improve communication,
formative processes and planning. For example,GB&V-IDC has developed the 3D
rendering of the architectural masterplan for EXEIQ5 (see picture 4.4), and has presented
the concept of the exhibition site during the In&gional Participants Meetifiyy in
Cernobbio (October 2011). CSRV has developed tapgications: a real time rendering
application, which allowed to follow in real timleet contents of the speeches of the different
representatives of Expo Direction during the megtan application on holographic screen
for supporting the description of the project dgrface to face meetings, and an application
on touch screens with simple interface for an amtoous exploration of the Expo 2015
exhibition site.

As a matter of fact, thanks to an intensive reus¢he developed 3D contents, the
application created is one, but suited for différdavices and aims. The most interesting
aspect has been underlined by Arch. Matteo GattuefCArchitect - Infrastructure &
Construction Direction — Expo 2015 S.p.A.): “I appiated the opportunity of speaking
without worrying about video progress time: the laggion behind my shoulders followed
the rhythm of my words, while a virtual camera feed on the details of the masterplan |
was presenting...”. The same freedom has been goveisitors, thanks to the touch screen
and the interactive application, which could quéne Expo 2015 project in complete
freedom without the time and frame boundaries awidhplies.

s 3D rendering of the master plan
for EXPO 2015, on the left,
conceived as in ancient Rome
W+ -+« .a With “Cardo” and “Decumano”,
on the right.

4

AT T\

Picture 4.4 The master plan developed by CSRV

Thanks to Leo Miglio, full professor in physics ofatter at University of Milano-
Bicocca, | get in touch with Carlambrogio Chiodgralho is general manager at CSRV and
we arrange a meetiffyin order to discuss my research interests arid ks in progress
and to try the CAVE, an immersive virtual realitgjvgonment, whose first prototype was
presented in 1993: it is a cube shape and it cagbmped from three to six high resolution
rear-projection screens.

® http://www.expo2015.org/press-area/press-relepsesintazione-della-prima-edizione-dell-internaion
-participants-meeting.
% In September 2011.
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The Science and Technology Park was really bigraitwhile | entered a quite dark
laboratory, equipped with the CAVE, a clear refeeeto the allegory of Plato’s Cave, in his
work “The Republic”, where reflects upon perceptiggality and illusion.

The Icube by EON Reality was composed by four sgethree for the walls and one for
the floor, each sized 3x2,30 meters. The user withis environment has to wear special
glasses to see 3D graphics generated by the CAMECH N see objects floating in the air,
walk around them, and they appear how if they weed. The glasses (see picture 4.5) are
synchronized with the projectors, which are drivgnone or more computers, so that each
eye only sees the correct image.

Picture 4.5 The 3D glasses and console

The movement and the position of the user insiI@AYE (see picture 4.6) are tracked
by four infrared cameras and the video adjusts rdaogly to the user’s point of view,
giving the impression of being within a real enwimeent. Computers control both this video
aspect and the audio: there are multiple spealar®g in different angles of the cube,
providing 3D sound accordingly to the 3D video.

1 The structure of the CAVE with its rear-projection
screens for the walls, on the right, and the down-
projection screen for the floor, on the left. Since
— the projectors are positioned outside the cube,
mirrors are often used to reduce the distance
required from the projectors to the screens.

Picture 4.6 Space occupation of the Icube by EON Ry
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Before experimenting the 3D animations within t/&\ME, the general manager gave me
information about present and future features eirt@AVE. First of all, it was possible to
upload in the CAVE animations activated with thaitable console (the one | tried during
the visit), but after the release of Kinect, youlwie able to activate animations and to
interact with scenes only with hands’ movements.

Another relevant aspect was the portability of tleveloped products to other devices
available in the center (the holographic screetherconcave cinema of 8x2,6 meters), with
little changes in the framerate, in order to adhptscene to the technological support. In
particular, there was also a portable CAVE, in Wwhyou had to give up using the floor
screen of the cube (developed in collaboration Weihasonic).

One of the characteristics of the software EON Wms easiness of use, also by non-
programmers, thanks to the graphic interface; seoaf a specific implementation (EON
API are in C++), you could involve the developmeanter of Singapore. Moreover, in the
EON environment you could introduce some partictéatures or constraints: the flow of
water, not allowing to walk through walls etc.)tlbor a user natural interaction the CSRV
used other technologies, not by EON, to be develdyehird party.

Considering all these possibilities | understoaat BON wants to be the reference center
for all VR declinations.

After this short introduction, Carlambrogio Chiodiamput in my hand the console and |
wore a pair of 3D glasses and protective felt baheas: the test of the Icube could start.

The first experience was inside a Bombardier Chghe 850 airplane, where everything
was rebuilt in details: leather seats, briar talpesquet floor (see picture 4.7).

The light could reflect on the surfaces and all duyglipment seemed real, moreover,
thanks to the 3D glasses, | could slant to lookstfmmething under the “virtual” tables and
see coherently the perspective changes. Usingatgote controller | could walk inside the
cockpit to understand obstructions in designingetpg@ipment or change the different scenes
of the cockpit (trying a wide range of materialslaolors for the floor or the seats).

Picture 4.7 Interior design experience in a Bombari@r (on the left) and the landscape from a castlef the right)

During the second journey in the cube, | couldtvasbeautiful landscape in Portugal,
rebuilt using a system of sceneries and levelsaokfgrounds (see picture 4.7). Consequently
to user navigation, the system reacted showingdhect perspective.
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Some of the tricks could be easily discovered lnird's eye navigation, flying actually in
the landscape, or zooming in to the smallest le¥e&letail. This place, with its green hills,
rural homes and the old walls and stairs of a edstt been rebuilt true to life.

The third scene was in contrast with the secondnmy in order to see the big
differences between low quality and high qualitpdering of an existent site. The one
shown in this case, which was in America this timiéered a non-realistic user experience:
the shadows were too sharp, the pictures of treg@gatural elements were artificial and the
overall effect was of an “imitation” of the real via.

The next experience I'm going to describe, has ltlkemost interesting and the one that
make me feel the power and the possibilities af tachnological environment: | was inside
the earth’s crust, like in “A Journey to the Ceraéthe Earth” by Jules Verne. | could walk
beside the crust, discovering different materiad aediments, which could be labeled and
described, maybe through sticky notes, in orderekplain temperatures and other
parameters of the different layers. | had loved thibject during my past scholastic studies,
but having the opportunity to “enter” physicallydamentally in the subject, instead of
watching pictures or videos, was a completely d#ifeé experience.

The last experiment, inside the cube was the mogtedictable: | was standing in the
middle of the cube’s floor without the console, &ege the user’s point of view had been
fixed once and for all. A 3D video of a ride on tlodler coaster started in the cube and if the
first impression was “Gosh! I've never done thathien | was amazed by the strange effect
of having a “real” ride on the roller coaster, vaithh feeling dizzy or having my stomach
upside-down.

Even if this final experience was the most simi@BD films, the effect was stimulating
my imagination, thinking that Virtual Learning Emnsnments, particularly the most
immersive ones, can offer the opportunity to trgttbxperiences which are impossible in
real life and repeating them, every time you need.

Last but not least, immersive virtual reality allowgreat effectiveness of courses (see
picture 4.8), both in immersive and simulated poiof view: it is possible to simulate
repeated danger conditions in complete safety {gaming for security protocol of plants
maintenance, evacuation procedures and so on).
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Picture 4.8 Training on an oil-plant (on the left) aad 3D immersive learning opportunities (on the righ)
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Beyond the animations | tried personally, the pubges are really infinite: this
immersive environment can be used to win persageisfor even to treat mental disorders
with a virtual physiotherapy, conducted in safe dibans. The CSRV develops 3D
handbooks to try assembly and disassembly of ceatpli devices, check and validate
prototypes, products or internal layout of plandmats, showrooms before their
implementation, in order to choose features (malercolors, lights).

| am convinced that today this is a powerful enmiment for representing situations and
data both for research and for learning, but tHg big limitation | found was the fact that a
CAVE-as it was-limits interaction to one user dirmae, because this system can recognize
the position of one pair of glasses at a time;dtier spectators see double. This happens
because the system is not passive as 3D films,enther animations are built once for all,
but it is always active, tracking position and mmeats of the user and adapting
accordingly vision and sounds.

Actually, other project are exploiting similar technologies, demonstratiroyv social
capital can be enforced by emerging technologiéxiofy new collaborating opportunities
across countries and specialized disciplines.

For instance, within the project “3D Digging at &labyuk”, Professor Maurizio Forte
and other researchers of School of Social Sciertdemanities and Arts at University of
California at Merced have developed a collaboratirtual environment for real-time
interaction with 3D objects in archaeol8gyUsers, represented as avatars, can exploit tele-
immersion technology, including 3D laser scannirgmnote sensing, global positioning
systems (GPS), geographic information systems (Gp&Eptogrammetry, and computer
modeling to collect and document data on significanltural heritage sites. Virtual
reconstructions integrate the complex layers oha@ological, historical, and cultural data
and provide the tools to visualize, analyze, arsl hgpotheses on the data, sharing the
immersive experience across different disciplings @ountries.

Another interesting installations, combining reatlavirtual elements, are the Enhanced
Reality Labs, called e-Real, of LKR (Logos Knowledge Network GmbH, Bern —
Switzerland), which propose a fully-immersive andltitasking environment, to experience
challenging situations in a group setting, with rseghematic experts, both on site and
remotely.

The e-Real environment immerses the attendeesamt@ugmented” reality where real
life situations can be really lived, not only siratdd, and the necessary lessons learned
without the disadvantage of a negative impact seaz mistakes. In real time they can have
a complete overview of a case, access relevantnmafioon, take a look at professional
literature, and consult strategic guidelines. Thesimnteresting features are the possibility
of natural interaction to access holograms, 3D &igations and real-time talks with
experts (see picture 4.9).

7 Known during an informal discussion with FederRedrocchi, science journalist, director of Moebius
Radio24 — Il Sole 24 Ore and of Triwl, a web TViemovation (2% of February 2012).

% http://tele-immersion.citris-uc.org/cyberarchagplo

% http://www.logosnet.org/english/index.html.
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All these technological examples, fostering knowkedtreation and sharing, underline
what Antonio Casilli, an expert in digital culturrgues in an interview (Gambaro, 2012):

More than within the dichotomy between real space artual space, today we all live
in a mixed reality, that we can define an augmemeadity, where the real is augmented,
amplified and transformed by virtuality. [...] Computscience is an extension of past
mnemonic technics, which were not devoted to emptybrain, but to make it more
effective. Computers should be considered as a meextension and not as a threat to
cognitive capabilities. The informatics universeaisort of cognitive and social extension
that allows a wide number of relationships.

Picture 4.9 e-REAL installation within the American University in the Emirates™

More complicated but fascinating issues aboutdhts similar new research opportunities
have to be tackled, but the actual scenario withe world of research underlines how
knowledge, both materialized into new digital prouor into new research practices and
paradigms, is circulating within the research comityl promoting new bottom-up
participatory approaches and changing conventisecta¢mas and processes.

% lmage courtesy of Dr. Fernando Salvetti, founderkiN.
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Chapter 5. Rethinking authorship and readership

In the ongoing process of “disappearing computetd ieveryday objects and tools, the
technology has enveloped hardbacks and paperbacks|s and newspapers, comics and
magazines: we starter to read “digital” also whasworn papery. Paper books and the like
are going to be replaced by technological instrusierethinking the roles of writers,
publishers, readers and librarians will becomecessty.

The chapter will explore the possibilities offetgdthe diffusion of e-books, as new tools
for ubiquitous knowledge, opening a discussion aliba future of reading and writing
connected both to the traditional paper book angigoew technological descendants (e.g.,
e-readers, tablets).

5.1 Electronic books, augmented books and hypermediation

For many years, the e-books market has been coedigdth a high level of skepticism
because of the false starts and the overlap ofoksbwith e-contents. Firstly, there were
only a few titles available, secondly the conteaswnost of the time very low-quality. With
the grow in the number of titles and of availabldlpcations and languages, the rise of e-
books market could really start. Moreover, in theitial phase, e-books, but also e-content
and e-learning, have not been fully understand amoee effective approach than the
traditional one (Sangiorgi & Merlo, 2006).

The concrete possibility of plagiarize and the pption of risks connected to the
diffusion of digitalized books have slowed down ti#usion curve of these devices.

At the beginning of the new millennium, the geneed diffusion of e-books seemed at
the gate and only 2 or 3 years later, electronakbavere only one of the big flop for the IT
market (Sangiorgi & Merlo, 2006). After other 2 yga@and the interest for electronic books
raised again. Without considering trends of the moimthe diffusion of reading within a
digital environment was constantly increasing.

During 2011 Amazon, the biggest US-based multimadioelectronic commerce
company, has claimed that e-books sail had over¢henprinted books one: this overtaking
is not related only to hardbacks or to paperbdaltto all of them.

J. Bezos, the inventor of Kindle, commented on tiote that he was astonished, because
it had happened so quickly. The quantity issueotsonly referred to the number of e-books,
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but having a look to some analysis it is reallyerssting to discover that 790 thousands of
books out of 950 thousands cost less than 9.99&n(&i, 2011).

The reason of that growth is that the first uncamafole interfaces have been replaced by
new ones, but most of all, the convenience of thect®nic reading environment
compensate for the effort of reading on a screée.fact that e-books have been considered
for a long time as not reliable sources also inrdsearch field has been now supplanted by
the conviction that e-books are proper instruméortstudy and research.

As a matter of fact, today libraries and univeesitare in frontline in the acquisition of
complete digitalized catalogues of electronic boakd journals and the diffusion of devices
(e.g. e-Readers) is constantly growihsee picture 5.1).
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Picture 5.1 Drivers of growth for e-Readers in théJS

Despite this tendency, the evolution of e-bookskisao Information Technology has not
developed in one dimension, but we can recognimettifferent streams: the digitalization
stream, the augmentation and the hypermediation.

Considering thedigitalization stream, after the invention of typography in th® X
century, a new information technology for that tjrtree first development concerning books
is the concept of the electronic paper, which carderived by electrophoresis studies in
1969 for Matsushita displays and was developed9n0lby N. Sheridon within Xerox
PARC (Palo Alto Research Center) in the US. In #iectronic paper prototype, called
Gyricon, millions of small two-color spheres (halbck and half white), were charged of
static electricity and each of them was contairgd & microcapsule full of liquid. The
static equilibrium of the spheres was perturbedabyelectric field that, giving electricity,
made them turn opportunely to the white or thelokde, in order to compose and visualize
the text (Eletti & Cecconi, 2008).

The first advantage is that the electric powersisduonly to view the text, which is fixed
until you change page, so you do not need contsueinesh as in LCDs; the second one is

" Source: Forrester Research, Inc.
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that you use the same electronic or “Smart” (byoXgpaper sheet for millions of pages, if
you compare it to traditional paper pages; thedtioine comes from plastic lightness and
flexibility, thanks to organic polymers. Last bubtnleast Smart paper can solve also
reflection problems, because with direct lightrastitutes light as paper does, moving the
reading experience closer to the traditional one.

In 1998 J. Jacobson invented an electronic inketivgk, which is composed by millions
of microcapsule, each containing a certain quamtitwhite particles, with positive charge,
immersed in a dark liquid. The real difference w&heridon’s invention is that the color
perception in Jacobson’s prototype is given bydduk liquid and not by the dark particles.

The physical behavior of the liquid and its fluyddre similar to print-ink, so the white
particles have the function to define the white Kgmound, thanks to the same voltage
mechanism.

In 2000 E-Ink, founded by Jacobson, and Lucent gdothie first flexible display, using
an evolution of the e-ink; the content of the smaitrosphere was changed: they contained
particles, half white and half black, with positihend negative charged respectively,
suspended in a transparent liquid. The image wasposed by the same particles that
rotated up and down, depending on the electrid fiplied.

From 2004 this proprietary material was used bylefbr the production of Electronic
Paper Display (EDP), which are flexible electricppes, with the same Gyricon
characteristics, while in the same year, in Jagmy launched the first hardware for e-
books, equipped with electronic paper: LIBRIé (sture 5.2, left).

Actually, if we compare black and white e-bookshwaolored tablets, the first type
seems out-fashioned: in 2010 Hanvon Technology/aigest seller of e-readers in China,
announced to sell a color display using technolfsggn E-Ink’?, and not LCDs like for
Apple iPad and Barnes&Noble color Nook.

E-Ink screens have two advantages over LCD: theyfaisless battery power and they
are readable in the glare of direct sunlighfo create the color image, E-Ink uses its
standard black-and-white display overlaid with socéilter (see picture 5.2, right).

Picture 5.2 From black and white (Sony Librié) to ctored e-ink (Hanvon)

2 hought by Prime View Holdings of Taiwan in 2009iamas recently renamed E-Ink Holdings.
3 http://www.nytimes.com/2010/11/08/technology/08htknl?_r=1&.
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Although more recent innovation involving devicesdae-ink technology are now
available (Park, Lee, & Casalegno, 2010),

the digitalized book transforms the two-dimensiopages of the paper book into the
two-dimensional electronic book. There is no dinemadded to e-book

The second stream of innovation for traditional ksaoncernsaugmentation the
evolution of paper books to augmented books. Audgimgna book experience can be
obtained by adding some dimensions or functioralito the traditional book or electronic
book. Augmented book is an instance of Augmentedlifge(Park et al., 2010). Many
researches on augmented books are augmenting thex paoks into 3D screens, so
augmenting a book is a first step in the hyperntemhgrocess.

Actually, there are several reasons that peogdlgstifer paper books: physical presence,
possession, and the high quality of printed madtdBiat AR books integrate the advantages
of paper books with digital content, so users cgrmegence both analog aesthetic emotions
and immersive digital multisensory feedback. Ih@v clear the potential and usability of
AR books as new generation media. Several implestiens of AR books were created for
education, storytelling, simulation, game, and ark\purposes.

So, the augmented book introduces a new way ofurnimg books: while reading a
book, the human reader recognizes the invisibleegocbated on each page with, for
instance, an optical pen and enjoys the relevaitimedia content, or scanning by the PC
camera tags drawn on the augmented book pagedalnee@w contents.

In this case, Augmented Reality visually providetdiaonal and meaningful virtual
information about a practically observed objectiourrent situation. On the contrary, in a
Virtual Reality-based experience environment (eagthin a CAVE), all scenes are
represented to the user as virtual objects in eifspeomputing space (see par. 4.5).

In order to give an idea of how augmented bookskywee are going to describe the
Digilog booK* which offers, like related AR books an augmented paper book that
provides digitized visual, auditory, and haptic dieack, using Augmented Reality
technologies (T. Ha, Lee, & Woo0, 2010).

The Digilog book presents a “temple bell experiéndbat explains Asian cultural
heritage to users in a way that a conventional bmainot, with the following significant
characteristics: the book is equipped with AR cont@lescriptions for updatable
multisensory AR contents through the internet;nhances experience with multisensory
feedback, adding vibration feedback to visual andi@feedbacks via a 3D manipulation
tool; it offers an input method for natural interan with AR content, requiring only the
user’s hands.

The Digilog Book consists of a conventional printeaok, multimedia content, and a
Digilog Book viewer that acquires images of thenfgd book from a camera (see picture
5.3), fixed on the same table, and augments thémmadia content in the book.

™ http://www.youtube.com/watch?v=TC7KHuuGUhKk.
"> http://www.youtube.com/watch?v=pLciglSvOec&feataraimfu.
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The camera view faced the book, so that the ehtiak area was contained within the
camera’s viewing angle.

Picture 5.3 Display, printed book, manipulation tod and camera

Users can rotate and observe a virtual temple peihting to facets of the temple bell to
play multimedia documents, or hear a tolling balll @ense a vibration feedback, by tapping
the 3D bell model with a manipulation tool, or byvering three types of virtual buttons on
the book with their fingers: users can simultangosee, hear, and physically sense the
augmented content from the paper book.

White spheres are augmented on specific parts eftéimple bell model, and these
provide visual annotations to indicate areas tbatain information about the bell, including
figures, texts, and video clips (see picture 5Mthe left).

A cylindrical wooden model is selected and movedh® temple bell model with the
manipulation tool. When the wooden model collidathwthe bell model, a bell sound is
played (see picture 5.4, on the right).

Picture 5.4 Interaction possibilities with the manpulation tool or covering virtual buttons

The third dimension ifiypermediation hyperlinking from one media to another media.
For example, instead of embedding the computedadispto the newspaper, the user may
read an URL of a video on the newspaper with a haat8vice, such as mobile phone, and
watch the video through the screen of the mobilengh this already is happening using
smartphones scanning QR-codes printed on traditoagazines and newspapers.
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An interesting example of hypermediation mixesitradal libraries of paper books with
smartphones and Augmented Reality.

The Android App “ShelvAR” installed on a tablet, pbaiting its camera and small
printed QR-code-like tags on book spines, can shoavglance when books are out of order
on a shelf, and where they should be moved (s¢erpib.5).

This AR application for shelf-reading and inventongnagement has been developed by
the Miami University Augmented Reality Research @pr@nd is currently under research
experiment with human subjefis
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Picture 5.5 The ShelvAR App shows a book out of ordethanks to QR-codes

So, all published material can look with interasth@ Ubiquitous Computing domain: the
ubiquitous computerization of media is not justigitdlization of existing media but the
embedding of computing elements into the real worédlia.

Moreover, our ubiquitous society can be envisioaet society with media-embedded
product, media embedded place, and commerce-emthedelgdia.

Another interesting aspect of hypermediation isiteel to closed links and open links
available within digital books. The first versiooEAmazon’s Kindle did not allow readers
to enjoy most of the external links in the web, baty gave some internal links such as a
dictionary. The first generation of Apple I-Pad Haath Wi-Fi and 3G connection and the
hypermediating capabilities were different.

Even if electronic books can be classified usirgghoposed three dimensions, it should
not be considered as exhaustive: authorship andr déatures could enrich this first
classification, like open/close, space/time, otigi@dynamic.

For the sake of clarity, in the following paragrapgtescriptions and reflections on
electronic books will refer to the digitalized viers, as the most common acceptation.

’® http://www.shelvar.com.
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5.2 Defining the E-book identity

We have seen that the term “electronic book” isnemted to something more than the
simple reading in an electronic environment. Thesimmelevant difference is in the
association with the term “book”, that is, for oaultural tradition, the medium par
excellence for knowledge transmission. An electrdsook is not only a simple electronic
text, as well as a book is not a simple text. Def§rnwhat is an electronic book, sometimes
the accent is posed on the digitalized content, @hdr times on the union of the digital
content and of the electronic devices designedtlier reading; in some cases on the
exploration of the peculiar multimedia and intei@ctfeatures, in others on the reference to
the Web as privileged distribution channel.

Summarizing, defining e-books implies a wide acatph of the term, attributing the
label of electronic book to (Sangiorgi & Merlo, Z)O

Any complete text, organic and sufficiently longofimgraphy), eventually adding
descriptive metadata, and available in whateverctetsic format, that allows network
supply and the reading on hardware devices, de€cat not

Considering what above mentioned, there are no dees for reading devices or
software tools for the access to the texts. Apgbresso a document written with any word
processor or a hormal web page could be consider@dectronic books, provided that they
are sufficiently long and concluded.

In clear contrast with this positions, there is imanty point of view: people that reject
the idea of electronic book, considering it an ogyam and defending the thesis for which
only a printed book can be legitimately said “baokhderlining that e-books are quite a
different thing in respect to printed ones, tramh@il publishing tries to preserve an own
autonomous space and not reducible.

Maybe the truth is in the medium of the two extranpiositions: the idea is that practices
and theoretic models of five centuries of bookund@tshould not be forget or abandoned, but
also it is something changeable, in continuous wimi — taking unpredictable and new
shapes — even in the digital media era. This twmosjpe theories can be identified as “the
thesis of the ubiquity of e-book in the electroarvironment” and “the thesis of the radical
heterogeneity of printed book and digital media”.

A new definition of e-book, that takes into accoaf#o the pragmatic dimension of the
interface and reading modalities can be suggeSadgiorgi & Merlo, 2006):

An electronic book can be an electronic text, readdy wide, concluded and
homogenous, conveniently codified and with deseepinetadata, accessible through a
hardware device and a software interface that alaam easy and comfortable reading (so
comfortable as to not miss the book and to noteatti® necessity of printing on paper what
you are reading on the screen) in all the situatvom are used to read printed books: in an
armchair, on the bed, during travels, etc
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Considering the relationship between book and d«hib@ physical representation of the
book is one of the strategic nodes for remediafldre e-book is a new medium, a synthesis
among computer science, Web and books, and isio@yirst phase of that hypermediation
stream, considered in the previous paragraph.

In the paper book the text is indistinguishablenfréhe support and the e-book is
following this immediacy, but it is necessary todarstand if e-books have sufficient
potential to assume an own identity. Also the sarfact that e-books do not need refresh is
to establish a sort of continuity with traditioredoks, offering the same look and feel.

Electronic books have also different objectives, éxample the integration of Web
textuality, that readers are used to, within linesttuality, influenced by paper interface,
symbolic of the “book culture”. So, one of the figoals of e-books is to provide digital
citizenship also to linear texts, as novels andyessf a certain length, which we do not get
used to reading and to thinking about, outsideinggtthem printed on paper.

Nowadays nobody can imagine a book as a “Latinmeli’ or a “medieval codex”, but
even if expressing their novelty, electronic boaks not want to reject their paper
progenitors.

Moreover, e-bookbypermedialityin the sense of non-linear medium of informaticem
give the opportunity of “inferential walks” (Ecop21), when the reader leaves the text to
venture guesses that can probably satisfy the sfdhe book.

We can find the first example of hyperfiction, timhypertextual narrative, in the ‘80s: it
is “Afternoon” by M. Joyce: it is a novel which doaot offer to the reader a global view of
its structure, but can be read only in an expleeatvay, through 978 hypertextual links and
545 nodeS. Today, the market of interactive novels is begamimore and more
sophisticated, like in the novel “Locusta tempori2012) by Enrico Colombini, an Italian
pioneer of Interactive Fiction (Rachieli, 2012)aréing with “Avventura nel castello” in
1983. In this case interaction, personalization ‘@aimification” become key features of a
textual adventure, which is an e-book and also jaj far iPad.

Considering the above mentioned “querelle” abow tieath of the book, between
“digitals” and “bibliophiles”, nobody has really esidered the issue of the evolution of
book culture, in a situation of overtaking and aamation. Sometimes the e-book seems
useful only for some literal genre, especially bdbliophiles the problem of the affective
dimension loss has not been solved yet, considetliag the book is a hot medium
(McLuhan, 1994).

Focusing on the production level, printing-on-dechgoractices of e-books can be
considered as the actualization of a virtual fefitevy, 1998), while in the Japanese market
the merging of e-books and smartphones has createnlv content genre, suitable for the
medium: the mobile phone novels. So, it is quieackhat the development and the use of e-
books will be more widespread in some states,dikma, Japan and South Korea, where the
market should trigger its novelties.

The matter to resolve concerns not so much thetignesf whether the paper book will
survive the e-book, or hypertextual arrangemenas thove on from the fixed nature of
linear writing.

" http://www.parolata.it/Letterarie/Iperromanzo/Ipéernoon.htm.
8 In “Becoming Virtual: Reality in the Digital AgeRlenum Trade, pp. 207.
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The wider question is: “will we abandon the cogrtiaspects linked to the learning of
writing (and also reading), conserving only theamty to listen?” (Pozzi, 2011).

We do not think so, because there is also a fatsdbhe associated with the book,
connected to representations of the present dagy taansitional era between the modern
civilization of the book and the post-modern cialfion of the digitalized book. We have to
reconstruct the meaning of the book today, eveheafobject is placed next to an e-book
reader, an iPad or other multi-media devices.

There is asymbolic meaningattributed to the fact of leaving a mark of onelwn
presence on the paper book: a man creates a pratgonship with the book and this
relationship becomes so strong and meaningful tthatobject begins to be defined as a
“confidant”, “silent friend”, “travelling companidnand almost anthropomorphized in
certain human qualities. It would be a great impraent if this personal relationship could
raise also with an e-book.

So, the book has been progressively deconsecriatedgh the process of modernity:
now the access to collections of thousands of ben&savailable to each single man, and,
using a e-reader, they are in his hands, actually.

Today the object book still requires forms of bebaand care reserved for sacred (better
non violable, individual) objects, while none ofstloccurs with the new media. It seems that
the medium allows the passage from neutral obgefetish (Pozzi, 2011).

It is a medium that involves different senses: didition to sight, touch (up to now the
feel of paper has not been emulated by the matgradl the touch screen), smell (the odor
of ink or of new/old/dusty paper) and, last but fe#st, hearing are vital elements of the
intimate relationship that is created with the obje

All of the people involved in a research on the abe-books (Pozzi, 2011) envisage a
near future in which different media — paper arftet — will coexist. This thought can be
derived from the following issues: firstly, sens@gpects that the paper book allows us to
experience and the corporeity involved in its ement are elements useful to creating
profound experiences in the practice of study (&gt and individual), in contrast with the
demand for and offer of speed and superficiality tihe collection and diffusion of
information imposed by society today; secondly,smofthe existing digital media appears
capable of superseding paper as far as sight, tandlsmell are concerned; finally, taking
note that, at present, the promise of the sensgpyoducibility of paper is a disastrous
falsification, it is believed that the new objectn already (and certainly will do so in the
future) coexist alongside the traditional book.

The new devices will have a meaning only if theycdrae promoters oflifferent
experiential modedecause, from the above research, everythingited to rational usage
of these new technologies; perhaps their use affidsidin have not reached a maturity
status. Moreover, when reasoning about the newcds\and the future they may delineate,
almost nobody identifies the e-book as ‘the’ devese.

To be more precise, despite the fact that it hayeobeen exploited to its full potential,
in some ways it is already considered almost ,olgliickly surpassed, replaced by
something even more innovative in terms of new rede practicing reading and writing
(e.g. “augmented” reading). The e-book fails towinoe precisely because it attempts to
emulate the scheme of traditional writing: rigiddalnear. It does not convince simply
because of its promise to resemble the paper b®aloaely as possible.
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New reticular, hypertextual forms, in which thedenarticulates his own path, would be
more desirable: a new name is needed for new thihgsnot only a question of definitions,
but our collective imagination will have to paitgelf a new picture, a new representation.

Not only is the technique changing, but at the same the new representations deriving
from anthropological changes in the practice ofdieg and writing will characterize the
change. It would imply full entrance into a futunewhich forms providing a cross between
oral communication and writing (forms that muslt &te imagined) will be not only a mark
of the new medium but also the transformation ©8iubstance.

Today the new multimedia devices give form to pathmeaning that are not exhausted
in the practice of traditional reading (see pa8) hut proceed through the exploitation of
video, images, voices and music available to doadlelsewhere: connected to each other,
but not in a univocal way.

We have seen that most of people are sure thahgeagaper book is an unique pleasure
and maybe we should think to something really d#fé when we have in our hands e-
readers, smartphones, iPhones and iPads, that aéw communicative possibilities.
Maybe reading the longest novels on a smartphonetithe best way to exploit interactive
opportunities of these new tools and devices. Thdnke-books we can experiment new
creative expressions, imagine a new way of telsbgries, of involving the reader, of
playing, explaining and informing. But the key poia not to do something “more”, but
something different (see table 5.1).

E-books have another shape, but also a differamegef informative architecture and of
communicative modalities, enabled by particulatudess of the digital text readers.

&

ecorrelate different texts/authors
etarget information to reader's interest
einsert extensive deepenings

- eallow also sequential reading

Hypertexts, links, bookmarks

AN

eintegrate text in real time
Update and updatable ehighlight past events
efollow the news

AN

eintegrate different writings and styles
Multi-user and multi-author emake comparisons and correlations among different
speakers

AN

ehave limited elaboration time
Rapid eare available in few minutes
suse web channel for diffusion

AN

elower printing costs

Inexpensive N
P ecut down distribution charge

AN

esave paper for immediate consultation

Environmentally friend| ) .
v y eare useful for proceedings and documentation

Table 5.1 E-books informative architecture
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5.3 Technological opportunities and limitations

After considering and reflecting on old and new megs of the digitalized book, there
are some key aspects, which, starting from techfeedures and possibilities offered by the
e-book itself, have opened a kaleidoscope of pibsigb, changing the way writers,
publisher and readers think about their activiéied roles.

If we think to authors, the change does not regailgt expressive means, offered by e-
books (or augmented); the author is not only tleator of a new title, but, thanks to self-
publishing opportunities, the writer can be thesdey-machina of the entire process: from
writing to publishing and advertising her/his work.

The Guardian reports that self-publishing, fromnigeihe last chance, is now a concrete
writing trend: the British author best known as tireator of the “Harry Potter” fantasy
series has announced that is going to auto-pubbshe-books, with a lot of extra contents.
The cultural setting is even more interesting adesng that Amazon self-publishing
platform is attracting authors, like John Locke oWtas reached the goal of 7-figure sells.

Taking into account these so rapid changes, pubgshouses seem really on the chaos
margin; this concept, developed by Crichton in “Tst World”, one of his famous novels
and that comes from complex systems theories, gpthat the chaos margin is a conflict
zone where the old and the new collide continuoudhe actual solution may be striking the
balance between the need of order and the tenderabyange (Granieri, 2011).

Tightly connected to self-publishing there is theawpon-demand issue, which allow to
each of us to start auto-publishing our works withparticular investments, because only
the copies which are effectively ordered have tpro.

The changes within theuthorshipdimension does not affect only publishers, bubine
also designers in the book creation process. Bhpaiticularly clear if we think to the new
enhanced possibilities offered by Augmented Realitytablets, as it has been proposed
within the project for the 4th year “Enhanced Ed@®sign” class at Emily Carr University
of Art + Design, Canada (Martin & Aitken, 2012).

Designers’ role is changing in shaping meaning@nmdent, affecting existing paradigms
of authorship: a co-authoring approach emergesdmiwdesigners and writers. Actually, in
a very initial phase of a new technological deveiept, old patterns have been mapped
onto new media. In this case, e-books functiondigrgike traditional print books, with the
concept of discrete pages, of a linear narrativkeaastatic interface.

But if the hardback of a story is a tablet, with video, animations, kinetic typography,
hyperlinks, geo-location and social interaction,ybewe need to rethink the nature of a
book itself. We have seen that a story can be #das@th to a computer game, losing a linear
narrative or can be presented in layers, allowargyéntial exploration of one topic before
proceeding to another.

At this moment, researchers (and also the pubie)canvinced that (Martin & Aitken,
2012):

The separation lines between e-books, webpagetabiet applications are also difficult
to establish
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E-books require a level of processing of textual anage content that form specific
experienceand considering the expectations of the users:-dook applications the designer
re-conceives the content as an experiential spetdoecomes part of the content, extending
the writing. Enhanced e-book applications allowddong list of activities of consumption,
sharing and production of content, and it is thfoubis close collaboration and co-
authorship between designers, writers and othetenbigenerators that the writing can be
re-contextualized for this interactive and pariadtqry space.

This project of “Enhanced E-book Design” witnesbew the semantics associated with
any use of the word “book” brings with it a hostpréconceptions, biases and assumptions.
Several books produced within the project use tiathl “pages”, most has some forms of
navigation system that while not essentially linescourage a linear exploration.

One of the augmented book produced, “How imagestily Ron Burnett, encourages
“vertically” explorationrather than linearly (see picture 5.6, left). Yeaan navigate easily
by swiping to find an area of interest, then usang-finger “pinch and zoom” gesture to
explore deeper into that area. Random exploratsorencouraged and a map is created
tracking connections between ideas. Two significdeas of book emerge during a parsing,
tagging and re-contextualization of the text: thekas a “sandbox” and as “occasion” of a
series of participatory and productive activitiegich included, of course, reading but also
annotating, searching, sharing with other participaand including the participant’'s own
content in the form of images from their tablet fghstream and their commentary.

- DRUM LAB

Picture 5.6 The concept of “How images think” (leftjand “Bhangra.me” (right)

In another augmented book, “Bhangra.me”, the ideaf irecreating the exhibition as an
e-book (see picture 5.6, right). However, the eiioib itself was highly engaging and
interactive. Viewers could play the drums or listermusic, add stories and locations, and
explore a culture through objects, sounds and gidéo‘drum” allowed experiments with
sound: participants could record their creationsd simare them with other users. In this e-
book particularly, the designers have shaped mgathirough careful consideration of the
user experience. As the exhibition itself, meanimas to emerge fronimmersing the
participantin the Bhangra culture, not simply describingeittially.
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This project in its whole shows the potential arekad for designers to intervene as
“imagineers” of new modes of being for the bookdahlets. The movement between the text
and other media “reframes” textuality. We can nagler see the e-book as a copy or
translation of the print book to a screen-basethrdmut a completely new and transformed
space the designer has co-authored.

If we reflect on previous examples, some functitiesl, as the possibility of annotating
text, underlining it, sending queries and explarai to another reader, sharing notes,
rewriting them, make foresee a revival and a negawization of notes in the margin of
texts.

From personalizationto socialization there is a new model of text, shared but highly
personalized, which in a certain sense recalls 8ediglosses. Glosses were notes in the
margin of a text, for its comprehension. In the ghtury, the work of Irnerius, founder of
the “Four Doctors of Bologna” based in the Universif Bologna, culminated in the Great
Gloss, compiled by Accursius (De Maurissens, 2011).

In the XVIII century we found marginalia by Voltairwho possessed a wide library of 6
thousands books, with annotations, signs, studieidyt Thinking to new e-books, new
specific methods will develop for modern readingvides. Considering didactics and
learning, Vygotsky theories of “zone of proximalvd®pment” could be applied to
annotations. Notes are like extensions and inteatédns, personalizations of a codified
knowledge (the text) and so could be situated m zbnes of proximal development
described by VygotsKy. Specifying, annotating, interpreting stand forrspaalizing,
appropriating a general knowledge, and comparirty e community. The most popular
notes will reach the role of Irnerius’s glossesha past, as interpret and mediator of social
awareness of a knowledge always up-to-date ance ébdiween past and present(De
Maurissens, 2011).

In this moment, different projects are developiBgdk in Progress by ITIS Majorana,
Brindisi; the experimentation on iPads by liceo ¢arsa, Bergamo) in order to put under
discussion the model of didactical materials, whach often stiff and reflect a single point
of view, a unique interpretation of reality. Thisopects stimulate teachers and pupils to co-
produce e-books for specific subject matter, isigrfrom the experience on everyday
classroom activities. This is another point of viefwthe change in within authorship: the
traditional receivers (recipients) of establishetwledge (from teachers, through books)
are becoming protagonists of knowledge productiacgss.

In front of such openness, thinking to digitalizadaugmented books, there is also the
other side of the coin.

A relevant issue considering e-books are mechananssandardizationsEven if the
actual .ePub extension, which has been developedh&ylDPF (International Digital
Publishing Forum), is a common open standard, ihads so easy to insert multimedia
content. The components of a file .epub are bdgidalo XML (eXtensible Markup
Language) files: the content document, that igelxe and the package document, that is the
logic structure. The problem is that these firsPHD specifications did not foresee the
possibility of introducing multimedia contents, fdiient from images.

" The concept has been developed further by Browh @ampione (1994), into a zone of multiple
proximal development, considered as interactionamy with persons (adults or peers), but also with
instruments (multimedia devices in general).
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With the last release of ePi8®n October 11, 2011 by IDPF, some relevant liriaitet
and problems of the previous version (2.0.1) hagenbsolved. The integration with the
language Javascript allows now the introductiomaftimedia content and the presence of
links to dictionaries and external sites (e.g. abodietworks) will open new interaction
possibilities. Moreover, the presence of metaddkawa programmers and editors to
describe e-books within catalogues and trace tieinges. A new support for touchscreens
and for math symbols and formulas will probably mpeew markets for e-books, such as
their diffusion within schools. The synchronizati@i text with audio offer a better
accessibility to people with visual impairments.

Concerning this, despite the E-book publishing stduis rapidly growing, new efforts
should be done to allow everybody, the blind, fastance, to have fulhccessibilityto
electronic books.

As a matter of fact, industrial fabrication of f&etprint books or Braille books is
nowadays poor and their implementation is a chgifepm and slow manual process: each
letter has to be translated into 6 contact pomgsliving cutting, stapling and gluing plastic
point labels on a paper. Coding even a small 5-pagyé becomes a titanic effort.
Unfortunately, the resulting Braille book is burdeme and uncomfortable to hold and
carry, once read it is less interesting and sonesint does not last very long with
enthusiastic use, especially by children.

During the last years, the Mechatronics and Con8gstems Lab (MCS) at Pan
American University (Mexico) has been developingtsgns which are able to provide blind
subjects access to visual information by meanwuth stimulation (Velazquez, Preza, &
Hernandez, 2008).

One of these systems is the TactoBook, a novebtassidevice that allows visually
disabled and blind users to read practically axy t®cument using a portable electronic
refreshable Braille tactile display (see picturg)5.

Picture 5.7 TactoBook with its Braille tactile disphy

This study propose a system that exploits the @wjylof E-books by making them
accessible to the blind.

8 http://idpf.org/epub/30.
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The TactoBook concept uses standard computati@salurces, translating an eBook to
Braille code, and encrypted as a file and stored mnegular USB pen drive. This memory
drive is then extracted from the computer and teseinto a compact, lightweight and
highly-portable tactile display where the file isemed, processed and reproduced in a set of
10 Braille cells at a time. By touching the pirte tiser is able to read the E-book.

Moreover, the TactoBook system intends to overcdhee accessibility problems of
tactile print books by offering a simple, fast aadtomatic translation to Braille, the
possibility of multiple use (a wide number of eBealan be stored and reproduced using the
same device), while being robust and portable.

Beyond ePub specifications and first attempt toewidhem to allow a more complete
usability of e-books, the most significant consémeaapproach to digitalization of books is
in some restrictiv®igital Rights Managemer{fDRM) policies, adopted by publish houses.

We should consider which is the behavior of thelipubwards difficulties and problems
with DRM protections, to understand better how muaopyright is going to influence e-
book development. The key point is the “quantity”dontrolling user’s activities, that is
greater than copyright control for paper books.réfere, DRM protection systems are not
only able to block illegal actions, but can alsogerdinary actions like borrowing and
sharing. Users’ attempts to escape from softwaidity give life to hacking actions, which
are induced by DRM systems: “domestic hackers” cwae e-books protections only to use
them as they want. Publishing must support legalratives to piracy, but DRM actually
frustrates consumers, for a lot of technical incatiplities, offering benefits to closed
ecosystems, hurting independent retailers.

The DRM problem affects not only the way commonrsideorrow and share digital
books among them, but also the wide worldddjital lending In Italy, on the platform
MediaLibraryOnLin&" (MLOL) different experiments on digital lendingpigs have been
conducted (Blasi, 2010):

In order to give an operational definition of diglitlending we can consider whatever
technological architecture that allows libraries deliver — through the Internet and outside
the library itself, at home, in offices, schools, mobility — digital contents to reading
devices (PCs, e-book devices based on e-ink, iPadother tablets, iPhones and other
smartphones) of the final user

The relevant models for the consumer market andibhay one are, respectively, the
“atomic retail” and the institutional subscriptionhe access to content implies in the first
case the downloading of the single e-book, in theosd case the e-book is available in
streaming.

Within the world of e-book distribution, there dheee families of policies: the DRM, the
Social DRM and the DRM Free, but all these modadiire not adequate to libraries market.
The DRM linked to a specific platform, that is timepossibility of reproducing the e-book
file beyond a certain number of devices, does Howathe library loan, which implies the
reproducibility on unlimited devices belonging heetlibrary or to the user.

8 www.medialibrary.it/home/home.aspx.
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The Social DRM and the DRM Free are unsuitable iiseaéhey generate the paradox for
which, starting from a single file bought by thbréry, if the file is over the Internet for
allowing the digital lending, then that single fibtan answer to the demand of the market
within a certain territorial area for that content.

For this reason, within the library market, two feciion modalities are widespread,
being at the basis of all digital lending platforimat are successful on the market:

» the first modality is constituted by DRM strateg@ssingle file download. When
the user downloads the e-book (on her/his own P@han authenticated device,
compatible with the Overdrive DRM), the lent cogyautomatically eliminated
from the availability for other users. With the ddead, after a precise period of
time, the lent copy expires and the e-book caneaided anymore;

« the second modality is the one of some operitonich give only a streaming
access to e-books. The user can look through theok-only online and the
control or manipulation of the text are not allowed

The digital lending issue does not regard only eklsp but all the multimedia
possibilities, which libraries have to tackle. Fréms point of view, public libraries have to
manage the widest multimedia heterogeneity and t®xtp. Music, films, newspapers and
journals, audiobooks, databases, learning objextsother kinds of products are part of the
day-by-day loans, usually managed by public limsrithere is a marked tendency to a half-
division between books and other multimedia prosluct

During an interview, Derrick De Kerckhove underbnthe dramatic changes affecting
knowledge in its whole (Masera, 2011):

Before it was electronic, the language of writingaswsilent, inner. Today we are
producers of our orality, that is public, becauseshared in the Net at speed light, using a
language which is both inner and outer. Internelpkein finding everything and makes
libraries outdated: the organization of knowledgestthanged forever

5.4 Discussing on E-books: two personal experiences

In the following | am going to offer an overview oéflections on books and e-book
issues, during two International Conferences: its¢ 6né° took place on June 2011 within
the international and interdisciplinary forum FOCW®11 with the title The book
tomorrow: the future of writingthe second ofié took place on February 2012, with the
title If Book Then Conference

The range of themes and contents discussed din@sg two event is really wide, thanks
to the different roles represented by the varigusakers, who were authors, publishers,
readers, librarians, visually-impaired people, edoks, teachers and lawyers from all over
the world.

82 Ebrary, Casalini Libri and MediaLibraryOnLine italy.
8 Seminar Title: “Pessimistisc vs Optimistics”, 8611, Villa Reale, Monza.
8 If Book Then Conference, 2-2-2012, Milano.
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Actually, | will concentrate on the most relevassues, concerning authorship and
publishing problems, access, sustainability aneketspof use of e-books, tendencies of the
market and new business models.

Within the first Conference, the copyright issus baen at the core of the discussion. As
a matter of fact, the copyright law was born infee, during the Age of Enlightenment,
where the reward of the author was the symbol ef éimancipation of the individual.
Maurizio Melani, the moderator, claims that durthg XIX and the XX century, authors
were paid for the first release of their work arebple were used to have libraries where
knowledge was stored.

Today, we have to consider some issues: ordinaoplpewnrite much more than before
and we read also more; books are translated ihr édnguages and we are witnessing the
inflation of secrecy (with wikileaks as a naturadpsion); portable devices market is
exploding, with 10 billion of smartphones sold iror€a; our e-books are actual well-
organized libraries full of titles, always updatedaupdatable. How can we tackle the issue
of remuneration and sustainability of writing?

First we have to consider both authors that Ihnanks to their work and are paid for that,
and authors for which writing is a collateral aitfiv Even if Creative Commons offer the
opportunity of a wider access to knowledge, butveeesure that CC protect the interest of
that authors that live on one’s work? Actually, &ree Commons are not free: they need
search engines, machines, services, and it seaeadopécal that in the end the author is the
only one that is not rewarded.

On the other hand, we cannot put under lock andkkeyledge production and sharing.
There are some problems to be tackled: reconsiecapyright term, understand how to
share orphan works to the collectivity, in orderptovide an equilibrium between culture
and preservation. We should go beyond the misutadelg that the copyright prevent
knowledge access: copyright is only to protectsinecture, not the knowledge.

Juan Carlos De Matrtin, expert in digital rightsdarines that making copies of a file is a
way to share knowledge without loss, mentioning pleeuliar character of an idea (T.
Jefferson):

He who receives an idea from me receives [it] withlessening [me], as he who lights
his [candle] at mine receives light without darkegime.

So, if for personal use the copy is only a “ligigticandles process”, for wide sharing we
have not to consider it as a theft. If it createg@onomical problem, we have to re-think the
social contract, towards one in which the Stateadowant to reward authors, adjusting the
system and the terminology (without using the wdfsacy” or “theft”). The copyright is
not the unique solution, but we have to evaluase ather opportunities, with a “global
patronage” attitude, maybe reformulating the Befenvention for the Protection of
Literary and Artistic Work® and updating it to a Berne 2.0 version, maybe waitlegister
for copyrights as for patents office.

8 Usually known as the Berne Convention, this israernational agreement governing copyright, which
was first accepted in Bern, Switzerland, in 1886.
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As a matter of fact, considering the account oféilce Devouard, Chair Emeritus of the
Wikimedia Foundation, we can understand, for ingtanthat all the people that use
Wikipedia do not have any knowledge about copyrigid royalties, because there are so
many kinds of licenses. Most of the time, peoplendbunderstand licenses and so they do
not use them.

A provocative question raised from the auditorywthmrotected and open access content:
“What is the surplus value of protected contentefhé& brilliant students reveal that they
have never read a book, but they read everythifrgésand open. Some young persons have
already the instruments for not taking into accadtwet copyright issue, on which we are so
much discussing”.

For some of the speakers we may adopt the Unitate$Stopyright law “fair use”. In
determining whether the use made of a work in ariqular case is a fair use the factors to
be considered shall include: the purpose and ctaratthe use, including whether such use
is of a commercial nature or is for nonprofit edimaal purposes; the nature of the
copyrighted work; the amount and substantialitytted portion used in relation to the
copyrighted work as a whole; and the effect ofuike upon the potential market for or value
of the copyrighted work.

With this suggestion the interests of professiomdters seem underestimated, going
towards a “fair use” law, because nowadays thesismoesiare a minority, but also because
the knowledge society pushes towards a “global emation”, destroying barriers and not
creating new ones. We should be open to new stestemd business models, that exploit
internet potentialities and capabilities, like imaBil, where young musicians upload their
songs on the net, changing the vision of recoreltabrhis does not mean that everything
should become free, but that the whole system dhthdnge.

Last but not least, with the crisis of the publistzeglobal publish environment is needed,
where digital technology lead to the discoverylwddks” and where the information society
is not cut off by the previous one, underlines §bke Baek, from Korean Publishers
Association (IPA).

Haruko Tsujita, specialist in digital publishingdarobotics, highlights that in Japan, after
the 2011 tsunami, e-books have been for some Jepaublishers and booksellers the only
alternative, providing digital electric versionsdobscribers in the areas where delivery was
disrupted.

The position of Cristina Mussinelli, from the Intetional Digital Publishing Forum,
about the figure of the publisher is quite cleamsidering that each reader has different
needs, like a kindle is different from a smartphopelblishers have to restructure
companies, changing the way of thinking their rgdegviding recommendations. In this
ever-changing period, publishers should have aineaoble, speaking with readers, testing
market segments with new tools or genres, and ofcdt having a positive attitude towards
novelties.

For Riccardo Cavallero, Mondadori Group, things arere natural: publishers, whose
mission is to disseminate cultural content, havefter quality content, so users can decide;
the work seems to be on the reader, not on thaglo! The private world of the reader in
front of a book is maybe the key to understandréta&tionship between the individual and
the page (digitalized or not).

98



The real problem is “who” is the user: in some diepimg countries, like in Africa, cheap
e-books can diffuse more rapidly, but what abouktaders costs and electric power
consumption? It is prohibitive, at least in thelyahases.

Looking through the eyes of Boubacar Boris Diogyrder from Senegal, there are other
issues of the multifaceted problem of digital baoksst of the families in Nigeria and
Senegal stand out against the use of the intertetree electric power consumption for e-
readers is a concrete barrier for these countheseover, young people are devoted to
paper books and the population is not fully inside paper book era; it would be a great
disillusion to think of bridging the gap with digltbooks. We have to mind the preexistent
gap.

Maurizio Melani reminds us that if we think to eronmental sustainability, shifting to e-
reading seems to offer a reduction of the conswmptif paper, but paper is much more
biodegradable than the electronic components oétreaders, which need also the electric
power to work. Unfortunately, nobody has the whailture. The key point is to understand
how content can circulate without stopping creativit would be of basic importance both
to shape and control events.

For Janet Murray, from Georgia Institute of Teclugyl, instead of comparing old and
new devices, in this case book and e-books, we twalbear in mind that there is not a moral
hierarchy among these means, because each of theitshaffordance. One of the relevant
aspects to be considered is the deep pleasureanhglwith another human being and this
sharing tension helps wisdom and knowledge.

In this sense e-books fulfill sharing and transmrsgroblems, but they do not represent
all the possible affordances of a write text, dmd ts in a certain sense frustrating. We can
imagine the potential of movies, for example, budsnts study with books. Anyway, we
have to think what knowledge to teach and rethiveékftinctions of e-books, imagining new
genres and representations, maybe like a bookjree ga something else. Definitely, we
have to think to knowledge in a different way.

Taking into account educational skills, Miguel Bao, from Grupo Santillana de
Ediciones, thinks that new creative competencesildhbe stimulated. If we consider
hypertexts, the reader chooses the path; if wédysermedia (e.g. AR, videos), text loses its
prominence, which is so present within traditionabks (McLuhan, 1994). New media can
be more productive than texts, but maybe we needshéls. Thinking about web literacy,
it is also necessary to develop non-linear teaclsingtegies, with new materials in the
curricula (see chap. 6). But how all this thing edfiect writing?

This is the fun generation: people communicate rttoma ever, thinking to blogs, forums
and wikis. In these new writing places you havedaditow rules (to plan your text, to be
correct, to understand relevance criteria towarsigegific topic). These competences can be
enriched by the web. Finally, new technologies gaprove educational and academic
performances, but there is lack of debate on abgxtind targets of what kind of education
can be reached with these new technologies (sge&@ha

Before of the written text, we enter a languageéhéscomprehension of the language one
of the basic skills or maybe we have reached dlyotsual and auditory language? As a
matter of fact the first novels were orally tranged, but books, novels and poetries are not
linear texts, but spatial ones.
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We need the introduction of a new spatiality, tgkimto account some aboriginal
languages, for which the concept of start and evesb ahot exist. Linearity is a bad habit of
western culture, underlines one of the participant.

We have seen that the most relevant aspect ofctingplex debate is that book carry
values and they are not only for sale. Books cdwoyh a cultural and commercial
complexity, which should be a chance at a globalelle This international and
interdisciplinary forum, patronized by UNESCO, willying to propose a platform of
professionals to discuss a sustainable approacthéofuture and to protect the world of
books, considering both the book chain and theaklsbain.

Perhaps, the best way to foreseen the future odkd@to create it, with a cocktail of
laws and licenses that can support the human eitgatVorking in terms of R&D can be a
solution for the development of an open and distabdata infrastructure, where all the
information about copyright is easily accessiblee \Whould go beyond the antinomy
between open and protected, because openness atettipn are not in opposition,
considering authors’ rights a solution, not a peatl

Moreover, authors need the presence of editorassess the quality of their works. If
technology goes faster than laws and licenses,etl®®uld adequate and change,
considering that Internet is in its infancy. Ingtiackground Creative Commons could offer
a solution to contrast piracy and to respect agtlamd copyright. The principle of sharing
one’s works and knowledge is based on the factdhat of authors with CC license see
their sales growing and also creativity grows is thay and self-sustains.

During the second event, the If Book Then Confegentvolving writers, publishers and
academics, it has been presented an overview ofl d@fernational Book Market,
illustrating then some new interesting businesseatsd

In Italy, US, UK and Australia, print book salescliee across all markets: Jonathan
Nowell, President at Nielsen Book, underlines thaly is the only country where the
market of books grows of 4%, thanks to childrenksbsales.

Unfortunately, tablet and e-readers are at a varly stage: for instance, in the US there
are more smartphones than e-books, but the impgastbook sales is now having a clear
effect on physical book sales both in the US and Wkh this effect likely to increase in
these markets and begin to be felt in other tereso

In India there is a strong growth in book salegwihg that developing economies can
hold great opportunities for publishers and bodksel

Regarding e-books, European society is changing fast: with more devices on the
market, more request of digital content, seemsHuabpeans really loves technologies and
are more social than Americans, suggests Javiay&eCEO of Dosdoce digital cultife

Actually, the diffusion of new devices, which ermaldther activities beyond reading,
could mean less reading: this happens in Europesture 5.9), where tablet readers are
more diffused than e-Readers (in Italy, 8% vs. 2&b)je in the US there is a Kindle-driven
market (11%).

8 http://www.dosdoce.com/.
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Picture 5.8 Insights by Nielsen Book Company Tableind e-Readers (2011)

The Conference speaker stresses that new intenahtitrategies have to be developed
with a “technology as a service approach” bothafgthors and readers. To give an example,
Amazon has developed financial services for authiordet them know in real time what
happens to their market; as a matter of fact arfysieis a distribution point, where analyze
reading practicing and behaviors (e.g. social regidand for direct selling.

At the same time, for readers, it is important tneation of readers communities, of
recommendation systems, building new services arodigital content. There is the
necessity of a “New Digital Wheel” value chain thgh: a Digital Asset Sourcing (DAS), a
Digital Asset Management (DAM), and a Digital Matikg and Distribution (DMD).

The suggestion is to build an European Platform digital contents (books, music,
movies) opposed to the “GAFA” market of giants sashGoogle, Apple, Facebook and
Amazon.

For Sascha Lazimbat, managing director of A2 Etedtr Publishing’, the parallelism
between the music digital market and the e-bookskenais quite evident: there are
similarities in the value chain, in the copyrigh&rhework, in operational challenges and
new digital retailers.

The difference are in the fact that music becangéadialready with CDs and it is also
consumed in a different way: for instance songsndb need translations and have not
barriers for an international market. Otherwiseilvthe DIY (Do It Yourself) approach did
not work very much with digital music, it seemswork better with electronic books: self-
publishing is an arising possibility.

8 http://www.a2ep.de/.
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In the next section different business models bélpresented as clear examples of the
new directions of the e-book market and of the gleanwithin relationships among all its
protagonists: writers, readers, publishers anautibs.

The Bookcountr§? community offers the possibility to use the comityuto complete a
manuscript, in order to find new talents, expandti@ships between readers, writers and
publishers. A wide range of users are possibleocusts of this website: aspiring writers,
agents and editors, writers, readers interactinip wWie creative process, users offering
creative services to passionate readers, niche contigs.

Differently, BookRiff®, lets readers to mix and match licensed contemvktzhapters,
recipes, photos, videos...) into a personalized ppeka “Riff.” BookRiff is a revolution in
publishing technology: book and periodical publisheuthors, and other creators around
the world are selling their content in chunks offedent sizes, allowing anyone to mix
published works with their own work and free Welntemt to create unique custom books.

With new media capabilities of “slicing and dicingdigital content is divided into
discrete chunks, that consumers can purchase aaoohbéne into any kind of form they can
imagine. That means professors can put togetherseooooks, gourmets can assemble
custom cookbooks, and travelers can choose whiebepiof content will go into their
individual guidebooks. Every time that a Riff isstlibuted, copyrights of original files
mixed within the RIiff are paid to their owners: atieity, reuse and copyright can actually
coexist.

The most interesting issue to reflect upon is ttha concept of author is widening
without including anymore the concept of singleatoe of contents. In the future we have to
understand if we are going beyond the idea of ansonity generating new contents
collectively, to reach the idea of author as cademf third party’s contents. No more
authors but deejays, remixing text lines and othaterial to be joined and transformed.

Another business model is the one proposed by Speations® which develops another
interesting perspective: every meaningful detaihfra book, every song mentioned, every
person, every food or place or movie title has bammected to the same detail mentioned
in other books. They have built a Storyverse, d uas/erse of details around each single
book, which are all linked together.

One single detail works as a recommendation sysb@mnsuggests new music, movies,
places, people and books to discover. Within tleissjpective everything can be connected
through books, whose story can be deepened inlsledaid can connect you, in a
serendipitous way, to unforeseen other digital eont

The next business model is called ReadfiWhich focuses on social aspects of reading,
proposing a community of readers. Users can highligvorite passages and share them
with their personal reading community; they carof@l people they like and find out what
their friends are reading, explore a world of regdand keep a list of books users want to
read.

8 http://bookcountry.com/.

8 http://www.bookriff.com/.

% https://www.smalldemons.com/.
L http://readmill.com/.
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The last one is 24Symbdfswhich is a service to read digital books on titernet based
on a subscription model. The content is availablehe cloud, without any download, and
from any internet-enabled device.

It is based on social networks to share favoritetem and books, with a freemium
business model: two versions of the same produetasailable, the free one is free-of-
charge, while the premium one offers advanced fonatities and offline reading.
24Symbols is offered as a SaaS (Software as acggma publishers, academic institutions,
product and service enterprise, and other typesiipanies interested in offering a branded
cloud reading service to their customers and engasy

Among this creative and open-minded possibilitifered by online communities around
the e-book market and considering that we live witlh world of micro-contents (Twitter,
Facebook and the like), the publisher should oHerelaxing and immersive reading
experience: from its very first page, an e-bookudthayreet the reader, without asking
copyright permissions, passwords and other DRM lwhiove away from a digital book.

For instance, the table of contents should be cear accessible (maybe not full of
hyperlinks which are not easy to be read), the pageut and typography should be
accurate, avoiding pages crowded of paragraphsakBhi new social aspects of reading,
but without abandon quality content and layoutp algjital reading could become a pleasure
for all.

We should imagine that in the next years the usdigital contents, thanks to better
accessibility and retrieval, will raise a compleyndmic and adaptive system, offering
unpredictable developments to our species’ collecthind, maybe a great leap forward
(Eletti & Cecconi, 2008):

E-books and the like, along with Web 2.0 dynamitd semantic development of Web
engines, can turn into critical instruments for krledge circulation, trying to intertwine
tightly all the elements of the new emerging organetworks: millions of “cells”,
constituted both by human brains networks (mind,morg, perception, reaction,
adaptation, learning, memes reproduction) and bgirtltognitive prosthesis (operative,
executive and simulation software applications,aigit databases, expert systems, single
and multiple intelligent agents). A complex evaindry ‘thinking’ system, a sort of
conscience, superior to every known .one

92 http://www.24symbols.com/en/.
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Chapter 6. New educational environments and
processes

Considering the recent introduction of new techgmlal devices and tools into our
common environments for learning and sharing kndgée the aim of this chapter is to
present and describe some of the latest posshbilaffered by the mutated technological
context, where new social behaviors and paradigams rise, sometimes not completely
foreseen.

I move the first steps towards a pervasive classfom order to stimulate new
pedagogical practices. The work starts by focusomg applications suited for large
interactive screens, or Interactive WhiteBoards BB\ trying to exploit at best the
affordances of multi-touch technology, which showtlow new cooperative learning
strategies in classrooms, while consolidating thefied benefits of using IWB with single-
touch technology. These new possibilities can ydalidge the gap between digital natives
and their teachers, leading to a different learrdpgroach where technology permeates all
educational world and where knowledge is reallytiibbrough group cooperative activities.

In particular, | describe two personal experienstarting from the introduction of the
use of IWBs with touch-based input within two primmachools and discussing the changes
in the design approach of the school environmeith® proposed applications for digital
storytelling and music, of the new didactical sigass developed by teachers during
everyday lessons.

6.1 Pervasive classrooms: digital natives and technologies

We have seen that the process of creation and coroation of knowledge is under
continuous transformation (see chap. 2). In thek¢gpaxind there is our civilization of the
World Wide Web, of the so called “digital native@Prensky, 2001), of the ever more
massive computerization of public and private adstiative services, of the prolific Social
Network use, but above all we are witnessing ahrapblogical change in the practice of
reading and writing (Pozzi, 2011).

Thanks to new widespread technologies, people faskaultisensory experiences, trans-
disciplinary knowledge, expressive hybridizatiorrgative participation and emotional
involvement (Cerroni, 2010), both during workindigities and spare time.
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New technology-enhanced environments are begiroichange our everyday activities,
while in most of schools and classrooms the teduicdl leitmotif it is too far away from
the students of the 21st century.

The school system, which is in pole position in fililenative process for the acquisition
of these skills and abilities, cannot look on. daicational world should have an active
role in these changes, sometimes imposed by pdlithoices or introduced without an
effective debate within all the stakeholders (M&angalli, Sannazzaro, Agostini, & Di
Biase, 2010): they should be involved in all thensformative processes of knowledge
acquisition and production.

In particular, a radical change is affecting twotle¢ most symbolic cultural object of
everyday didactical activities: the traditional dkboard and the paper book (see chap. 5). If
we considering the recent introduction of InteraetiWhiteBoards, which have been
installed within 53.900 out of 322.000 Italian sdeooms during this school year (only
17%), and that 77.000 tablet are available forestigl (Chiarelli, 2012), a complete redesign
of the classroom and its educational tools is neéede

After the slow introduction of PCs at school ovée tlast decades, it seems that
computers are now really “disappearing” (WeiseQ1)9schools are transforming into new
learning environments where technology —permeatihthe activities— disappears within
school desks, walls, and all objects of the classrolt stands to reason that such a new
educational environment asks for different didadtipractices and that digital natives’
generation needs more technological-oriented Iegractivities (Di Biase, 2008).

As a matter of fact, children of the 21st centuaydr been part of a multi-media digital
world from birth: they are comfortable with techogies and accustomed to communicate
by using simultaneously various media (e.g. chattin PC, texting on mobile phone). They
collect information and build their own knowledgepkoiting multiple sources: not only
family, school, and books but also TV, DVDs, ance tmternet. Even preliminary
neurological studies show that they are able talleamultiple stimuli concurrently better
than digital immigrants are.

The day-by-day world of digital natives is multim@dand permeated of digital
technologies while, in some way, school is stillsthyp clung to chalks and blackboards:
only 17 out of 36.000 schools have been completigiyalized (Chiarelli, 2012).

Firstly, the gap between digital natives’ generatmd the actual out-of-date school asks
for adopting new technology enhanced tools in thescooms. Tools that support new ways
of teaching, engage students, and stimulate tlogireaparticipation to the lessons, in order
to penetrate the digital world of the new generetjowvhich are “nourished of clicks and
buttons” (Castells, 1996). Secondly, schools cabadicate to their educational role about
teaching not only through new technological devibes also how to develop a digital
wisdom and awareness of the opportunities offengdebhnology for learning (Prensky,
2009).

In this transitional phase, only a wise use ofand new devices, of old and new teaching
methods could offer a wide range of didactical oppaties to match the needs of both
“digital natives” and “digital immigrants”.

Imagining the educational environment of the futaréne with Weiser’s vision (Weiser,
1991), | plan to have a technology-pervaded classravith few interactive tables and large
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screens (e.g. augmenting teachers’ desktops acébolards); various tablets and portable
computers and a multitude of technology-enhancedeja (e.g., bracelets, pens).

All these technologies, embedded in everyday tootsyld allow cooperative and
participative learning of students during classroantivities; moreover, some gadgets
follow the students outside the school, allowindearning process available ‘anytime,
anywhere’.

All these artifacts are part of a context-awardfpten, providing appropriate adaptability
and personalization to the users. In particulas,lbeen adopted a platform called SIS (Space
Integration Services), which supports the exchafgmntextual information among client-
components, using a publish-subscribe mechanismifdeMicucci, & Tisato, 2010). The
focus is to imagine and design applications suedarge interactive screens, or Interactive
WhiteBoards, with multi-touch technology.

On purpose, | start from IWBs for their valuableadcteristics. It is well known that
pupil’s learning is reinforced by the physical atattile interaction with the IWB. By
adopting multi-touch technology—allowing multi-userteraction—students’ engagement
in learning activities and collaboration in buildiknowledge could be stimulated.

The application has been thought for MultiTouch €&l where multiple persons can
interact at the same time and the software tragksyeuser’s hands, not only points of
contact. MultiTouch Cells are modular LCD displaykich can be connected to create a
single large display array, available within thédeatory on Innovative Technologies for
Interaction and Services (ITIS).

It is possible to use RFID technology for recogmigstudents in front of the board or in
the classroom; sensors and cameras could be adfmpteelcognizing persons in the next
future.

The work above mentioned is based on a projectestan 2009 for a platform of
Ambient Intelligence (Aml): the Space Integratioer8ces platform, at the Department of
Informatics, Systems and Communication (DISCo) hed tUniversity of Milano-Bicocca.
The SIS platform offers services to diffuse reldvarfiormation, supporting space-aware
communication (see par. 3.1 for deepening the qurafeawareness).

As a matter of fact, the SIS is able to detect ghesence and the orders of people
populating the environment in a precise moment &mdeact consequently, using a
heterogeneity of electronic devices. These devigese to use the same communication
protocol, to interact one another, independentlthefdevice’s nature.

Focusing on the range of technical devices includethe project, you can find large
interactive screens, surveillance cameras, RFIDama wireless sensors, mobile robots,
electronic paper, and various PCs and servers.SI8edo not need to identify all these
devices, because it is each client-component ghe¢dognizable by the other components,
which need its contextual information, through $patial model.

Thanks to a publish-subscribe mechanism, it is supd the flow of contextual
information in spatial terms among client-compose(é.g. applications, sensors, lights,
screens etc.). In particular, “information is delid whenever a non-empty intersection
among publication and subscription contexts isgated according to the space mappings”
(Bernini et al., 2010).

% MultiTouch Ltd, http://multitouch.fi.
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Considering that the idea is to create a commolr@mwent, it is necessary to think to
the infrastructure as a unique identity, managed byiultitude of devices, but necessary
flexible and dynamic from the point of view of tlodfered services and useful for the
exchange of information among the various appheatireas.

The Aml project aims at identifying persons insitlee environment (using the
information coming from the different devices), etgtng paths or movements of groups,
using data of the entrance of people to make statisanalysis on their habits, or to avoid
dangers.

At this point, the Aml project and the SIS platfolmve been studied to enlarge the
vision of a pervasive classroom to an entire schmolding. However, there are some
relevant issues concerning the communication amdiritegration of devices, in order to
have a complete communication network among diffeemvironments and classrooms, to
enhance the possibility of collaboration and pgrétion to didactics.

After enlightening the salient architectural chaeastics of the SIS platform, in the
following | am going to describe the specializeditsgd model created in relation to the
specific domain: the school building.

The objective is to conceive the school buildingaasAml environment, in order to
support more pervasive classrooms, using the Sé#fopin, and to offer the better
communication among the devices introduced forabaltation and active participation in
the classroom.

First of all, | have identified the basic elemepfsthe spatial model, which are: the
students, the teachers, the devices used in thferpha(the client-components), the devices
external to the platform (that can subscribe tahig physical space in which the platform is
configured.

Afterwards, some name spaces have been creatextad h

* Person (to define people frequenting the schodtiing);

* Role (useful to provide context-aware information);

* Room (a graph space to identify classrooms);

» Deuvice (to list the range of technological devitesde the school building);

» Feature (to describe specific characteristics nctionalities of the devices);

* RFID (to identify RFID readers);

* Recognition (to show recognition devices with wifiRFID technology);

* Floor (a Cartesian-2D space to represent a flotimebuilding);

» Camera (for future image recognition);

» Sensor (to collect other context-aware information)

* Map (a Cartesian-2D space to track the positiorpadple outside the school
building);

* Building (hame space to identify physically thelting found in the Map space).

For each of these spaces has been described dicspeapping; for example, the
mapping RFID-Device defines which are the RFID sxadhat are proximity readers: when
a student is near the device (e.g. an InteractivitéBoard), the reader can detect her/his
presence. In order to understand how the SIS phatfeorks using our school building
spatial model, | propose the following simple scemaf use.
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The RFID reader, which is placed near the entraftke classroom, can recognize each
single student wearing the bracelet with the RRIE; the SIS will receive the name of the
RFID reader and each tag recognized. So, the teaamehave the list of the teachers or
students (in the name space “Person”) being inclhesroom (thanks to the mapping
between the name spaces “RFID” and “Room”). The I{(iflBthe name space “Device”),
having subscribed to a specific context of intereah receive the thematic info about the
names of the people being in the classroom.

This publish/subscribe mechanism allows the IWBiow if a particular teacher (e.g.
the literacy one) is in the classroom and to gstetproper applications (e.g. the FairyTale
Box, see par. 6.3) or personalized the lesson {e.gelation to the number of students
within the classroom, to their level, etc.)

The whole platform has been though in line withquiious computing and “calm”
technology approach and it is shown in picture 6.1.
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Picture 6.1 School Building Space Model (with leget)
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6.2 New roles and rules for Interactive WhiteBoards

After designing the school building of the futurgith a wide range of opportunities
offered by different technological devices in classns, | deepen the study of applications
suited for large interactive screens with singlemaiti-touch technology. In fact, in recent
years, the usage of large interactive displays assicerably increased thanks to the
consolidation of the equipment as well as the rednof their cost.

Considering the facilities offered by Tangible Usaterfaces or TUIs (see chapter 3.2),
large interactive screens are actually used inewdifft situations for a wide range of
purposes: organizations adopt them to facilitateugractivities (Grasso, Muehlenbrock,
Roulland, & Snowdon, 2003) and circulation of knedde (Streitz & Nixon, 2005);
interactive walls begin to populate our cities {Beén et al., 2008).

Focusing on the introduction of Interactive WhitelBids at school, from the teachers’
viewpoint the use of IWBs in the classroom providesv opportunities to both teach
creatively, thanks to the multimedia content, aedch creativity (Wood & J. Ashfield,
2008). Thinking from students’ point of view, digit natives are comfortable with
technology and their experience must be exploitedhe learning environment (Hall &
Higgins, 2005).

Moreover, IWBs seem to stimulate a mdexentralized roldor the teacher as facilitator
and knowledgeable guide. These tools facilitates-Bearning approach to education, where
teacher and students work together, rather thaptiagpthe usual formal roles. This can
induce more independent and self-directed lear(ifal & Higgins, 2005).

In particular, I suggest to rethink IWBs as leagninstruments, adapting their didactical
use and position (e.g. height in the classroomritboy) to young students more than to
their teachers. From this viewpoint, teachers shaately interact with the technology,
acting as a mediator between the technology andlfise as well as a facilitator of learners’
cooperation (Agostini & Di Biase, 2011). The sudgdsapproach is in contrast with the
teacher-centric one proposed in (AlAgha, Hatch, Bi&urd, 2010), for using multi-touch
surfaces in classrooms. However, IWBs, by natwppsrt a beneficial knowledge sharing
across the whole class. Collaboration in buildihg tknowledge could be stimulated by
adopting multi-touch technology, which allows a sitaneous use of the tool by small
groups of students.

As a matter of fact, large multi-touch surfaceseéhaeveral natural affordances, which
can simplify small group collaborative work, estabing new ways of interacting. First of
all, this kind of devices allows multiple-user inpunvolving all group members to
manipulate objects on the display at the same tirhen it is possible to support natural
gesturing, helping users to notice their partneattions, providing rich interpersonal
interactions, enabling users to both impart ancewstdnd each other’s intention seamlessly.

The naturalness of these interactions, typicallangible User Interfaces (see par. 3.2),
allows exploiting our existing capabilities for emaiction in the physical world in the digital
domain (V. Ha et al., 2006). The size of the swfaad its multi-touch features support
bodily interactions with the display, allowing t@ lexpressive towards other participants,
and helping them to take up roles and to negotiatetaking as well as different kinds of
collaborative activities (Peltonen et al., 2008).
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A larger display area gives the opportunity to oiga objects spatially. In addition,
multi-touch input may be a more appealing and @toreans of input as users manipulate
objects directly and easily with their fingers (Hsuet al., 2009).

However, for text insertion tasks, it is uncertarthether, or how much a pure touch-
based input—i.e. without devices such as pensytirstan really be effective. On multi-
touch tabletops, people point and touch virtuafaats on a table in the same way as if they
were physical objects, often using both hands H& et al., 2006), while this is not possible
in the single-touch condition, which simulates ausebased interaction.

In another study (Harris et al., 2009), the syssapported both multi-touch and single-
touch interaction. In the multi-touch condition,rieais children could interact with the
digital content simultaneously, talking more abadbe task, while in the single-touch
condition they talked more about turn-taking. Theiltrtouch mode supports better
collaboration by allowing more equitable participatat the tabletop, because everybody
can interact whenever they want. Their discussion®lved explicit reasoning and
justifications, while they can work in parallel way the same task: this interaction was
more collaborative in nature.

A project investigating the impact of using Intdérae WhiteBoards for literacy and
mathematics in primary schools underlines thatdceii are more motivated in lessons
because of the high level of interaction and disicus(Schmid E.C., 2006). Children enjoy
interacting physically with the board, manipulatitext and images. Literature relates the
unique physical and tactile nature of the boardite reinforcement of pupil’s learning,
especially when they can interact directly (e.gekthetic learning).

Actually, the single-touch feature of the adopt®dBk limits the number of pupils
interacting during the lesson. Moreover, not aét teachers let children interact with the
IWB most of the time, because lessons are stilhmd in a traditional way (e.g. frontal
lesson), even if using a new tool. With a singleeto IWB the teacher has to concentrate on
developing new practical strategies to keep theafkethe class mentally engaged, while one
child is working at the IWB (Schmid E.C., 2006).€Tbhildren that are not interacting with
the device may lose involvement during the lesson.

By introducing an IWB withmulti-touchtechnology, groups of children can really work
at the screen at the same time and interact meee wfith the device. A multi-touch IWB
maximizes these kinds of interaction during thevéas within the classroom, offering new
ways to think, plan and develop the lesson from gbet of view of cooperative work.
Considering all the multimedia and multimodal ogpoities offered by the IWBs, the
adoption of multi-touch technology can enable naridgdren to work and interact together
on the display, increasing the number of interastiand the level of participation of the
whole classroom.

Despite the introduction of new technologies atsthcurrent views of learning regard
the notion of a teacher-dominated classroom; howéearners are also capable of creating
and generating ideas, concepts and knowledge, lmdiltimate goal of learning in the
knowledge age is to enable this form of creatiicLoughlin & Lee, 2007). The
participation metaphor is characteristic of howrhesis engage in the processes of social
interaction, dialogue and sharing, all of which lamked to socio-cultural theories.
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Cooperative and social learning.e. participative learning) have been a mattér o
discussion and experience for many years now (Br&whidler, 2008) and have long been
recognized as ingredients of effective pedagogigr{Son & Johnson, 1986).

In spite of research demonstrating the benefitspafticipative learning, still the
educational world is permeated with the misleadtngcept that teaching means only to
transfer notions and capabilities as well as calt@nd moral values from teachers to
students. This conception has been generating 1@ shehotomy between teachers and
students, as the knowledge flow is strictly unidiienal: from teachers to students, who are
accustomed to passively assimilating the lessons.

On the contrary, in participative or social leamitme approach is different (Brown &
Adler, 2008):

This perspective shift the focus of our attentiommf the content of a subject to the
learning activities and human interactions arounkiet that content is situated

Learning occurs as a socio-cultural system, withinich learners interact to create a
collective knowledge: typically, they receive scdding through the help of others: peers
and teachers, but also virtual community, sourcestachnology. It is the combination of
technological tools facilitating a co-learning apgech to education and collaborative
learning activities that can stimulate more acpegticipation of the whole class during the
learning process.

After all, only new educational agendas and priigsitthat offer the potential for radical
and transformational shifts in teaching and leayngmactices, can really move schools
towards a ‘Pedagogy 2.0’ (McLoughlin & Lee, 2007).

These new possibilities can lead to a differentrlieg approach where participative
learning practices (e.g. Digital Storytelling) aeally enhanced by a new technology, suited
for group cooperative activities. Actually, duritige last years the development of Web
technologies has changed the way persons tellgpablprivate narrative contents: blogs for
textual narration and Youtube for the videos. Thew way of communication, called
Digital Storytelling is nowadays widespread in different levels amdd§. It is used in
professional environments, for socialization, fatialogue between different generations or
cultures, and in all learning contexts.

As a matter of fact, neurosciences underline th@omance of storytelling in the learning
process, because it allows an integrated use déreift dimensions of the human
intelligence (linguistic, interpersonal, etc.). Sfgcant researches on the educational
benefits confirm that storytelling develops specHbilities, such as problem solving, task
completion and literacy skills. Moreover, it is gdde to increase interest in the subject
matter and motivation towards learning activiti@saking more interesting topics (e.g.
Prehistory) which are usually found boring (Di Bl&arzotto, Paolini, & Sabiescu, 2009).

Promoting learning in a more involving way, usingaions and references to everyday
life is really effective, especially for childrexploiting the multimedia possibilities of a
digital environment can better stimulate a moreagitgy and funny way of learning.

Finally, school buildings and classrooms are ecgapywith large screens for enhancing
the social (Lewin, Somekh, & Steadman, 2008) arainiag experiences of children
(Schmid E.C., 2006).
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Large interactive screens can really enhance tbeeps of creating narrative structures
and integrating Digital Storytelling in the currlom. Moreover, collaboration within the
whole class could be stimulated by adopting moltieh technology, which allows a
simultaneous use of the screen by small groupkiteren.

Taking into account these considerations, the ngam of the following experimental
study is exploiting at best the affordances of rolich technology, which allows new
cooperative learning opportunities in classroonissforytelling activities. Actually, Digital
Storytelling is not only a multimedia product, cdetped in its realization, but a real process,
living in a context of social actors, technologieatifacts and clear purposes (Cappelletti,
Gelmini, Pianesi, Rossi, & Zancanaro, 2004):

Digital Storytelling can increase the level of eggment of less motivated children
without affecting the involvement of the more a&ctwes

6.3 FairyTale Box for Digital Storytelling: first experiment

Considering what has been explained so far, thapten aims at stimulating new
pedagogical practices and, more specifically, athgwparticipative learning, which could
increases students’ engagement and attainmerttsisinontext, | propose the FAIRYTALE
BOX application (see picture 6.2) for primary sclsoditeracy lessons during which 7-10
year-old pupils can create stories through cooperadtorytelling activities on a large
interactive screen (Agostini, Di Biase, & Loregi@010).

QUANDO

e

Picture 6.2 The first screen of the application
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The main screen area of the proposed applicatiotacts four rounded sets, empty at the
beginning: Where the tale takes place, When it eappWho the main characters are, and
What the characters are going to do. All aroundfthe sets, the application shows images
of nouns and verbs, each labeled with proper wdhdg, have been chosen and pre-loaded
by the teacher, but that can be modified by childreruntime within the application.

First of all, the teacher is free to reuse thetdigiontent of the other lessons, to use the
default Library provided in the Home folder of theogram, or to create a new folder with
personalized digital content. The folders contaimges, words, and pictures, that the
teacher can arrange on the screen, in order toesuggme ready-made elements for the
developing of the tale by the children. The tenglatilt so far can be saved at any time by
the teacher and it is made available for everydasscoom activities.

At the beginning of the activity, pupils fill sdittle by little choosing the images to build
the fairytale: for a complete scenario of use sAgostini et al.,, 2010). They can
comfortably work together on the screen at the same, helping each other. For the sake
of clarity, all the interactions with the screere @ouch-based, both for dragging and
dropping images and for writing in the textual area

After this step, the four sets, filled in with tikbosen images, appear at the top of the
screen during the collaborative writing activity r@sninders, to support the wording of the
tale (see picture 6.3). At every moment of the imgiprocess, pupils can easily turn back to
the choosing phase to add or delete images.

In order to involve all students as much as possithle FAIRYTALE BOX facilitates a
smooth turn-taking in using the IWB by splittingetlvriting activity into different phases,
that can be easily assigned to different grouppugils. By default, have been proposed
three phases (Preface, Development, and Conclusuimh can be revised runtime.
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Picture 6.3 The Development phase of the fairytale
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Therefore, small groups of children, one at a timgte the sentences in a textual area
placed in the bottom, using touch-based input @ pnovided marker pen. Whenever
necessary, appropriate corrections and revisioasnaade with the collaboration of the
whole class.

Beginning from a particular fairytale and its sutge(e.g. Prehistory), the FAIRYTALE
BOX supports various extra-activities (picture 6a)owing teachers the design of a
complete multidisciplinary project. Teachers needé engaged with ICT not only at the
level of consumer, but also at the point of desagd development (Wood & J. Ashfield,
2008). In particular, the teacher should be ableraate, or at least to personalize, the
content of the lessons instead of receiving corapbee-defined lessons in specific subjects
provided by the vendors.

Picture 6.4 The puzzle activity on dinosaurs

The FAIRYTALE BOX provides Internet access to lofik information on the Net
(whose connection is protected by password), gitonggachers the opportunity of teaching
to digital natives’ generation how to overwork timernet, considering the critical choose
and use of online sources (see picture 6.5). Marahis application offers a built-in
selection of didactical materials, that can be ehoand added by the teacher. Pupils can
discover new characters, objects and other usefatmation for creating the tale, or for
other interdisciplinary purposes, stimulating thauriosity and enabling serendipity in the
learning process. For instance, teachers agreled papils watch to the documentary: “The
planet of dinosaurs” by the journalist Piero Angela

Picture 6.5 Internet search (left) and selected matial (right)
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In line with J. Dewe¥, arguing that the measurement phase cannot pdefcim the
gualitative judgment, | have accepted them as cemehtary aspects of this research. As a
matter of fact, these two moments, explorativeasdeand descriptive moment on one hand
and intervention and measurement on the other fmeadjefined not only in the educational
field, within the experimental method (Mantovarf98).

In general, referring to the experimental methodu ycan consider 4 phases: the
observation, at first occasional and then systemattiunderline significant and problematic
events, in order to describe them accurately; thmthesis formulation about the observed
events, the relationships between them or the tsffet controlled interventions on these
events; the experimentation in the strict sens¢hefword, to verify the hypothesis; the
interpretation and elaboration of the collectecadat

The experiment on the FAIRYTALE BOX application hasolved two classrooms of
The primary school “Dante Alighieri” in Arona, dag the 2010-2011 school vyear.
Considering that repeatability is one of the chimastics of the experimental method, | plan
to involve other classrooms, in order to validée first outcomes.

This first experiment has involved 40 pupils, idl@rto test a single-touch version of the
FAIRYTALE BOX application and to observe the teamhimethods adopted by the two
literacy teachers.

This proposal has been articulated into differenhages; firstly, have been arranged
preliminary meetings with all the teachers of the tlassrooms involved, in order to decide
together the main theme (e.g. Prehistory) and the & images to create the tale, but also
to illustrate the simple structure and the objegiwf the FAIRYTALE BOX application;
secondly, have been planned four meetings withinstthool laboratory to carry out the
experiment; finally, a conclusive meeting with teachers ended the experiment, to discuss
together the main issues and to reflect upon thelewtxperience.

Now | am going to explain some details of the redeal have decided to use both
traditional and digital research instruments: pgvént observation, systematic observation
(videotaping classroom activities), pre/post questaires for teachers and pupils, informal
meetings with teachers.

Considering the young age of pupils, the questpmoposed show five possible answers
on a Likert scale represented by emoticons, sanafsed to evaluate children interaction
with computers (Read & MacFarlane, 2006); alsodpen questions have been anticipated
with an example set of funny emoticons (see Appehdi

In particular, the experiment took place within gwhool informatics laboratory, where
the single-touch IWB had been installed. | wandttess the fact that nobody considered that
the Interactive WhiteBoard should have been platdte proper height to facilitate pupils’
interaction with the screen.

Unfortunately, the position of the IWB was too hifgit pupils, that can easily interact
only with the lower part of the screen. During thmice of the images pupils could actually
help themselves with a “magic” wand, within the IVéBuipment, that allow them to reach
also the images placed in the upper part of theesc(see picture 6.6). As a matter of fact,
this interactive wand transformed a real difficiliyo a funny opportunity.

%1n “Le fonti di una scienza dell’educazione”, Laidva Italia, Firenze 19209.
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Picture 6.6 The “magic” wand to reach far images

On the contrary, during the writing phase, someilpugere not able to write fluently
because they could not use the marker pen in aémpiasition on the screen. So, some of
them preferred to write with touch-based inputtaiaty more appealing and new for most
of the pupils (see picture 6.7).

T T 117

Picture 6.7 Writing with the marker pen (left) and with touch-based input (right)

Focusing on the dataset, the two classrooms, 3A38nadvere composed respectively by
19 and 21 pupils, being 8 to 9 years old. Bothstlaans have never used the Interactive
WhiteBoard before the experiment, and this is &ige for their teachers.

The two literacy teachers, with a difference of y&ars of teaching experience in the
primary school, adopted different strategies dutirgexperiment.

The younger teacher preferred the presence of & @ua time, interacting at the IWB
during the creation of the tale: she stimulated ¢b#aboration of the whole classroom
proposing questions about the plot, making thermgdbr choosing the images and without
interfering with the narrative content.

On the contrary, the other teacher organized 5 Isgraups of pupils, in order to
accommodate in front of the IWB each group, devdteac¢omplete one of the specific
phases, starting from the Preface: pupils collaiedraoth discussing within the small group
in front of the screen, and accepting suggestiomfthe other children at the desks.

As a matter of fact, the first teacher, more comafole with technologies, was always
ready to help the pupil interacting alone with théB to solve difficulties or to reassure
him/her, while the second one let pupils tacklebpgms within the group.
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As a matter of fact, the first teacher, more conafole with technologies, was always
ready to help the pupil interacting alone with théB to solve difficulties or to reassure
him/her, while the second one let pupils tacklebpgms within the group.

Focusing now on the experiment setting (see pidBE | have introduced a camcorder
near the IWB to recorder pupils’ interactions ammbexhes, the screen tracking of the
activities on the IWB, and a couple of web-caménasrder to register classroom’s behavior
and turn taking. Pupils were arranged in small gsoaround desks, in order to facilitate
IWB turn-taking and group discussion during therézg activity.
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Picture 6.8 Setting of the research instruments

6.4 Preliminary results of the first experiment

In this section | am going to present the prelimyngsult from the questionnaires (see
Appendix 1), in order to reflect upon the followingriables:

1. ACTIVITY and PASSIVITY : How pupils feel in each phase of the lesson; for
instance, when they are choosing and moving imamyesriting the tale on the IWB, or
when they are at the desk, while their mates amiing;

2. INTERACTION : How pupils interact with the IWB, using a touchsked input, a
digital marker, or the “active wand”;

3. COLLABORATION : How pupils feel while collaborating with matesth in writing

the tale and playing with puzzles;

4. PLEASENTNESS and REPLICABILITY : How pupils consider this experience, if
they like to repeat it or to practice other sulgétisciplines on the IWB.
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1. ACTIVITY and PASSIVITY

Considering all the activities practiced during teeperimentation, they have been
grouped within two variables in order to reflect“antive use” of the IWB (moving images,
writing the tale, playing puzzles) and a “passige”wof the IWB (being at the desk during
writing, or during playing puzzles, watching thecdmentary).

The feelings expressed by pupils of both classroomnnespect to all these activities have
been then labeled as “positive” (e.g. interest, zsmeent, enthusiasm...) and “negative”
(boredom, difficulty, embarrassment...) and are riggbm picture 6.9.
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Active use IWB
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Picture 6.9 Positive and Negative Feelings duringaive and Passive use of the IWB

Taking into account negative feelings, these aghdri in the “active” use of the IWB,
and not when watching other interacting, becaudsoth classrooms, the use of the digital
marker was not so easy for some pupils who are eadgsed and could not write with the
marker in an orthogonal position to the IWB.

In particular, | have to report that the 37,5% bildren expressed negative feelings for
the writing activity (embarrassment, difficulty,>aety).

Considering positive feelings, they are so higlo alden children are at the desk and
their mates are writing or playing puzzles, so, whpepils are not interacting directly with
the IWB (see picture 6.10 and 6.11).

In particular, positive feelings are higher (89%i)idg passive use of the IWB in 3B, the
classroom in which small groups of pupils can iatémwith the IWB at the same time, to
write the tale (see picture 6.11).

Here, the multi-user interaction with the interaetiboard, even if single-touch,
counterbalanced boredom or distractions due toivgaé lot for turn taking. Moreover, the
teacher that allowed multi-user interaction waseabl parallelize the writing phase by the
pupils at the IWB, with the expansion of the taletbe rest of the classroom: suggestions
were collected by the children at the board, nating in that moment, which probably feel
more involved in the creation of the tale.
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100% 3A

80%

60%

M Pos Feel
40% 14 Neg Feel
20%
0%
Active use IWB
Passive use IWB
Picture 6.10 Feelings of pupils in 3A
100% 3B
80%
60%
M Pos Feel
40% 4 Neg Feel

20%

0%

Active use IWB

Passive use IWB

Picture 6.11 Feelings of pupils in 3B

As a matter of fact, all the proposed activitiewvéhdeen really appreciated by both
classrooms. In particular, moving images has beewenmappreciated by the pupils

interacting in first person with the screen (3Ajartks to the time spent being alone at the
IWB (see picture 6.12).

On the contrary, pupils of the other classroom [B&)e higher percentages in all passive
activities, thanks to the didactical strategy o€ tteacher, who organized a multi-user

interaction with the device, allowing to small gpsuof children to be at the same time in
front of the IWB (see picture 6.13).
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Positive feelings while interacting
89,5%
100% T 85,7%
. 71,4% 68,4%
80% 1 63,2% 61,9%
60% 1 H3A
40% - 14 3B
20% -
0% — — —
Move Images Write on IWB Play Puzzle
Picture 6.12 Positive feelings during the interactin with the IWB
Pos feelings while NOT interacting
100,0%
. 85,7%
100% 1 78,9% 81,0%  84,2%
80% - 63,2%
60% -
H3A
40% - 3B
20% -
0% — — —
At the desk At the desk Watch
during writing during puzzle Documentary

Picture 6.13 Positive feelings while pupils are nohteracting directly with the IWB

2. INTERACTION

As already anticipated, pupils found some diffimdtin the use of the digital marker,
which should be at 90° in respect to the surfactheflWB, to be easily traced, otherwise
the touch resulted imprecise when writing. Thisitation of the hardware raises the issue of
how is important that all technology should bedrkeefore letting students to use it, and
placed then in the proper position, which allows emsy interaction with the devices.
Actually, the IWB has been positioned to be usetkelghers and not by pupils.

In order to compare the kinds of interaction wtik targe screen, pupils have been asked
guestions about moving images, both using a toaded input and mediated by the “active
wand”, and about writing the tale directly with thiéngers or using the digital marker.
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The results, given using a 5-item Likert sCalghich represents the five emoticons used
in the questionnaires (Absolutely not, No, | do kibw, Yes, Absolutely yes), are grouped
for the two classrooms.

Did you like...?
3A+3B
100% - 79,5%
74,4%
80% -
60% - M Yes
. i Absolutely yes

40% 25,6% 20,5%

20% -

0% — —

Touch images Use "magic wand"

Picture 6.14 Comparing touch-based input and the wad in moving images

The use of the magic wand has been a little mopregmted by children, because
allowed to reach far images that, for a wrong pasibf the IWB placed too high on the
wall, were arranged at the top of the screen area [ficture 6.14).

Otherwise, considering writing modalities, the totas already anticipated appear clearly
in picture 6.15: writing with fingers appeared manenatural compared to the use of the
marker pen. It should also be underlined that Hgtupils have tried both input modalities
when writing the tale: this explains the neutrawaers to these questions.

Did you like...?
3A+3B

100% -

90:" ] 70,0%

38;’ I 61,6%

4 -

60% - M | do not know
50% -

40% - S e i Yes

1970 17,5%

30% 12 89 . M Absolutely yes
20% - =

10% -

0% - T - .

Write with fingers Write with marker
pen

Picture 6.15 Comparing touch-based input with the rarker pen

% |tems of the Likert-scale with no occurrences (@) not be shown within the tables.
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3. COLLABORATION

However, the naturalness of interaction with a widege of artifacts (images, words,
sounds, videos) offered by the IWB gave free reipupils’ imagination and stimulated the
formulation of thoughts and stories; the possipild interact side by side with classmates
during this creative process could encourage apilputo share ideas and stimulate
communication about the current activity.

In this section the Likert scale helps to undem$tdrpupils liked working with mates
both in writing the fairytale and playing puzzleotB classrooms appreciated the help of
mates during the writing activity more than durithg puzzle game (see picture 6.16 and
6.17).

Taking into account the writing phase of the tglapils of 3A and 3B appreciated
working with mates in creating the tale: in 3B pgsgiad no doubts on this (see picture
6.16).

The positive results in reaching the helpfulnespwgils can be due not to the specific
approach developed by the two teachers, thatesaating personally (3A) or in groups (3B)
with the screen, but to the communication and bollation possibilities offered by the
IWB. Moreover, collaboration is integral to the s of the whole activity: involving
specific moments of collecting suggestions, chapgimages or events, and negotiating the
development of the story.

Did you like working with mates
to create the tale?

94,7%

100% - 81,0%

80%

60% - H3A

40% - 3B

20% - 5,3% i’]

0% T T 1
I do not know Yes Absolutely yes

Picture 6.16 Pupils’ answers about creating the talwith mates

During the puzzle game, even if not interactingfirat person with the IWB because
other pupils were in front of the device, a chalieg attitude alternated to moments of real
support for one group or for another (e.g. succegdn solving the puzzle), building a
relaxed atmosphere. But looking at picture 6.1¥gtee to this activity, it seems that, for
some pupils, competition prevails against willingmewithin the group doing the same
puzzle at the IWB.

122



Did you like helping and being helped
by mates to solve the puzzle?
100% 1 78,9%
80% -
57,1%
60% - 42,9% H3A
40% - H3B
15,8%
20% - 5,3%
0% : ; ,
| do not know Yes Absolutely yes

Picture 6.17 Pupils’ answers about collaborating tsolve puzzles

4. PLEASANTNESS and REPLICABILITY

Thanks to the five-item Likert scale, pupils exgexs that they have really enjoyed the

digital storytelling experience with the IWB (seetpre 6.18): all the answers were positive,
except one (5,25%).

Did you like this new experience with the IWB?
100%

80%
M Absolutely not
60%

M No
40% | do not know

20% M Yes

M Absolutely yes
0%

Picture 6.18 The positive results of the experiencaeithin both classrooms

Moreover, all pupils expressed positive answenesgpect to the fact that they desire to

use the IWB more often (see picture 6.19) and lesked also to use the IWB for other
subjects and activities (see picture 6.20).
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For these two answers, the classroom 3A is conlpletghusiastic in respect to the other
one: the personal interaction for a certain peraddtime with has been particularly
gratifying.

0,
100% ss5%— UselWB

more often?

100% -
90% -
80% -
70% A
60% -
50% -

o
3A

40% - M Yes
30% -
20% -
10% 4,8% 4 Absolutely yes
4 -
0% T :
3B

Picture 6.19 Pupils desire to use the IWB more ofte

100%
oo — 55.7% Use IWB for
b other
90% | activities?
80% + | —
70% + | L
60% + | I
50% 1 —— M Yes
0% | —
30% | I
o 14,3%
20% 14 Absolutely yes
10% + |
-
0% T f
3A 3B

Picture 6.20 Pupils desire to use the IWB for otheactivities

Considering the proposed subjects, there is aifsignt difference between the two
classrooms: 52% of pupils in 3A suggested Math@admetry activities, while only 9% of
pupils in 3B suggested it (see picture 6.21). Abgughe most chosen subjects are related to
the possibility of drawing and coloring on the IWHBis struck so much pupils, used to write
on the blackboard with very few colored chalks (sieture 6.21 and 6.22).

The use of the IWB for literacy activities, and fdigital storytelling in particular,
stimulated pupils’ imagination: their desire andhtiouous requests of coming back with
new exercises and activities for them have beeticptarly significant, as underlined by the
table.
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What would you like to do with the IWB?

100%
80%
60%
40%
20%

0% H3A

1438

Picture 6.21 Subjects and activities proposed in thtwo classrooms

The subject and the activities suggested by pumilge been grouped for the two

classrooms (see picture 6.22). Watching videosherl\WB reaches one of the lowest score:
pupils prefer to interact with the technology, deghith all subjects.

Desired Subjects using the IWB

M Draw&Colour
M Language

i Math&Geom

L4 Hist,Geog,Scien

L1Videos

L1 Games

Picture 6.22 The suggested subjects and activitiesogped for the two classrooms

Also the videotapes of the different phases ofetiigeriment shows pupils really engaged
in the process of creating the tale and teachegsssid in their questionnaires that the level

of attention and participation of their studentsioig IWB activities was higher than during
traditional lessons.
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In particular, a pupil with writing difficulties @ssible dyslexia) wrote better than usual,
both on IWB and on his exercise book. Referrindgpeéo classroom, one teacher underlines
that “I have noticed more participation in ideniify ideas for the text”.

At last, both teachers and pupils were quite satsbf the experience: teachers easily
managed and run the lessons, while pupils wellAbsthauring the activities, really loving
using the IWB.

Even if at a preliminary stage of the researctgvehdescribed till now the complete view
of a new learning environment, where the classrobthe future should be at the center of
a process of transformation, considering both teldgical and methodological aspects. By
starting from previous research on the social impdnteractive screen technologies, my
purposes focus on maximizing the benefits of IWBssehool for creating narrative
structures. The design of cooperative group act®itvith continuous turn-taking and a
multi-user interaction (which could better be suped through a multi-touch IWB) can
really allow to as many children as possible to tls® IWB, to stimulate more active
participation and the collaboration of the wholassl during the creative process. This can
happen both for the appeal multimedia devices afyuhave on children and for the
cooperative mechanisms multi-touch-based intemadsi@ble to trigger.

As a matter fact, starting from this preliminaryperment, children of the 21st century
ask for using technological tools for all the sugeand school activities. After a teacher-
centric approach to school education, my proposaitsvto underline the real importance of
placing digital natives’ needs as the focal pomthis shifting phase towards new learning
technologies and contexts. During this experimetexample, the higher position of the
IWB limited an easy interaction during the writinfj the tale with the marker pen, whose
position should have been vertical to the surfatehe screen. In my opinion, this
consideration is emblematic, because underlinegdhkdistance between installing new
technologies in classrooms (thought for teachesyl changing completely the didactic
approach during every-day lessons in respect tot#ogical devices (thought for pupils).

6.5 Technology Enhanced Music Project: second experiment

Taking into account the positive results of thevmas experiment (Agostini & Di Biase,
2011) in stimulating participation and collaboratiamong pupils in primary schools by
using Interactive WhiteBoards to support literactiwaties (Agostini et al., 2010), a second
experimentation has been planned and developednwétidifferent school: the primary
school “A. Moro” in Canegrate (MI) during the 2020412 school year. This further
experiment has been planned in order to enricheapdnd the research itself.

First of all, this time | have not met teachersomler to propose and test a software
prototype for IWBs and involving them only in deicig few features: the topic of the
fairytale (e.g. Prehistory), the pictures, or somera-activities, as in the previous
experiment. | aim at involving them since the aditdesign of the lesson and of the
technologies they need, in order to reach partioigadesign phases, before developing a
specific tool.
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This has been possible lowering the level of diftig in developing the desired tool,
passing from Microsoft Expression Blend, which ree€# programming, to the SMART
Notebook Suite, already running on the IWB andaalgefamiliar to some teachers.

Secondly, | want to experiment a different subjectisic. Generally, music lessons are
quite appealing for children and some musical tggkg., playing musical instruments)
show a strong physical and emotional involvemehie primary purpose is discovering if
the adoption of technology-enhanced tools, e.gyelanteractive screens and other small
devices like pads and tabs (Weiser, 1991), canreehaupils’ involvement and interest
even in those cases, like music lessons, in whiplt$ and tasks are already appealing for
children.

Moreover, | would like to analyze what happens toolvement, interest, and
participation of students when musical instrumearts, partially or totally, substituted by
virtual/digital musical instruments. For example, playing drums ‘emotionally’ equivalent
to beat on pads for digital natives? In some wayay find educational situations in which
technology results unsuitable or useless in oméetter understand and delimit the areas of
intervention.

Thirdly, this time | plan to have a control grouwd@ classes out of four), in order to
compare a traditional music lesson with a technglmggmented one and to discover how
technology influences music lessons in terms ofigha in teaching and learning practices
as well as in terms of differences in studentsblmement, interest, and collaboration.

In defining the music lessons the primary aimstargtimulate interest, participation, and
involvement of students and to engage them in lootktive tasks. In designing the lessons,
| avoid imposing pre-defined activities and teclogyl on teachers involving them, on the
contrary, in a participative process for the desigthe music lessons and of the necessary
tool. It was possible to start from a basic schéonaa music lesson of the music teacher,
based on the SMART Notebook software, and improvingith the help of all teachers
involved in the experiment, both the music teaarat not disciplinary ones.

| scheduled various workshops for collaborativelgfiming educational goals and
contents of the lessons, choosing instruments aonlnblogies to adopt, designing the
prototypes, and planning the experimental phase.

The final outcome was divided into three musicdess The first two lessons, which are
only supported by an Interactive WhiteBoard, wel@sed within the 2011-2012 school
year, while the experimentation of the third wasestuled for the 2012-2013 school year.

Taking into account the contents of the lessores fitlst one is inspired by “The young
person’s guide to the orchestra” (B. Britten) aaddcused on learning the section of an
orchestra as well as the names of the differentcaumstruments, while the second one is
based on the music fairytale of “Peter and the W(#. Prokofiev) and is devoted to
recognize the timbres and melodies of specific oalshstruments, through the characters
of the fairytale.

In designing the first music lesson together wéhchers, we agreed to enrich the flash
tool realized by Daydream Educatibnwhich is free and available in the multimedia
catalogue of the program, translating it in Italemd adding the possibility to move labels
on the pictures of each single musical instrumsee (icture 6.23).

% http://www.daydreameducation.co.uk.
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| 2 daydream
&) THE ORCHESTRA

There are four sections in a typical orchestra: strings, woodwind, brass and percussion.

[
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Secondo violino Violoncelli Tromboni  Metallofono Gong Corno Tuba Legni
riangolo Ottavinoe  parcycsion Viole Timpani Contrabbassi inglese Corni Piatti
Primo violino Controfagotto  Fagotti Flauti

Campacnigrtlggglsri Direttore Trombe  Obol

Tamburo eiarinetto  Strumenti Ottoni
basso acorda  Grancassa

Picture 6.23 Learning the sections and the instrumeés of the orchestra

Teachers planned to arrange small groups of pupilsont of the IWB, to listen to
different timbres of the sections of the orcheatnd discover, helping each other, the names
of the instruments.

After some exercises pupils should be ready forctire section of the lesson: listening to
“The young person’s guide to the orchestra” by Btté& (17’), performed by the YouTube
Symphony Orchestt4 and then trying to recognize and order the namfi¢ise instruments
played within the video (see picture 6.24).

Picture 6.24 A frame of the YouTube Symphony Orchesa (2011)

9" http://www.youtube.com/watch?v=3HhTM]2bek0.
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Further multimedia maps and schemas, using the SMARtebook software were
proposed together with “Solve and Check” tests &kenpupils exercise (see picture 6.25).
The following music games and collaborative tasksIWB, involving small groups of
pupils, completed this first music lesson.

n Associa gli strumenti alla sezione corrispondente n “ " reset | n
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- Per iniziare I'attivita premere Start -

A quale sezione appartieneil conne
inglese
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A | Archi C | ottoni J

B

Legni D | Percussioni ’

Picture 6.25 A selection of exercises and gamestio¢ first music lesson

The design of the second music lesson aims at n&dag the timbres of music instruments,
at memorizing small melodic patterns and at refatirem to specific characters of “Peter
and the Wolf” fairytale (S. Prokofiev), as in piot6.26.

@ Pierino e il lupo -
L ]
w M
° @

\

Picture 6.26 A screenshot of the second music lesso
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Pupils are stimulated in listening to the melodiésach character of the story before
watching the Walt Disney CartoSh(15'), chosen together with teachers among differe
possibilities: all characters of the tale (Petbe bird, the duck, the cat, the grandpa, the
hunters, and the wolf) are firstly introduced bwaice-over, with their related musical
theme (string quartet, flute, oboe, clarinet, basskettledrums, and horns respectively),
before telling the whole story (see picture 6.27).

Picture 6.27 Two frames of Walt Disney “Peter andtie Wolf’ (1946)

Some quizzes and crosswords (see picture 6.28) giils to memorize the musical
instruments of the fairytale and let teachers ustded if the contents of the second music
lesson have been completely assimilated.
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Picture 6.28 A matching-items exercise and a crossnd of the second music lesson

In planning the third lesson the music activities quite different from the previous ones,
being more challenging both for teachers and pupigils are more actively engaged since
they have to pretend to be real musicians andtta $&rytale to music: actually, this is an
expansion of the multimedia possibilities of thmstfiexperimentation of digital storytelling.

% http://www.youtube.com/watch?v=prI9mAuuejA&featas@utu.be.
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In this case, the IWB can be used as a shared sommorting both the plot and the
musical background of the story. Pupils can asseahort rhythmic patterns (see picture
6.29) to characters, phases, and particular eeénite story (see picture 6.30).
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Picture 6.29 Examples of short rhythmic patterns inolving different instruments

Taking into account that: “in task such composrigldren may have none, some or all
parameters assigned by the task, such as giveatwstu medium, rhythm or pitch set”
(Bournard & Younker, 2008), | avoid to establishesu during the approach to this
composing task: children are free to experimenindoeffects for characters and events.
During this phase pupils can play ‘physical’ rhythnstruments (e.g., triangles, drums,
cymbals) together with ‘digital’ musical artifacévailable on both the IWB and on small
portable devices. Children can discuss and deadether, with the help of the teacher,
which are the pattern or the melodic effects tassgned to each character or to a particular
moment of the tale.

Afterward, pupils and the teacher can try to codifythmic patterns and the direction of
a single section of musical instruments (traditipdagital or both) could beassigned to a
pupil, acting as first violin.
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Dopo mesi di lunghe ricerche, in un bosco venne ritrovata |a campana del
silenzio; quindi, con I'aiuto di Lord Diapason il Gran Maestro accordo gli
strumenti, che iniziarono a suonare dolci melodie: un nuovo tempo era iniziato
per la valle incantata e i suoi abitanti.
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Picture 6.30 A rhythmic pattern describes the settig (valley) of the fairytale
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In the end, a director can be chosen to coorditiealifferent sections in front of the
IWB. By taking turns on the first musician’s role @ach section or on the director’s role, a
dynamic participative process is assured. Cregtanid serendipity are key elements of this
open-ended third lesson, centered “more on expboraind discovery than on solution and
closure” (Dillon, 2003).

This third learning path merges real and virtualsioal instruments (see picture 6.31)
within the same context and completes the previous paths: listening to musical
instruments, observing the sections of the orchd§ist lesson), and recognizing melodic
patterns related to specific characters of a tdednd lesson).

Picture 6.31 Piano, ocarina, drums apps for smartptines and tablets

Focusing on the experimental phase of this Teclyylénhanced Music Project, it
involved 4 classes and their 4 teachers: in t8&pupils aged between 8 to 10 (52 male and
47 female) participated to the music experiment.

To better analyze pros and cons of using technolegy IWB or pads/tabs) in respect to
teaching and learning approaches | had to comp&rdechnology-enhanced lessons with
similar traditional ones.

However, to avoid an excessive penalization of solasses, teachers agreed to have a
control group — classes without the support of I\WMBpads/tabs — only for the first two
lessons but not for the third one. Two classes thed teachers were the control group,
using only a CD player. In this case, pupils stgriistening to the musical sections of the
Britten orchestra and to the Prokofiev musicalystéiter that they practice on short paper-
and-pencil activities, like matching items andiriid) in the gaps.

All the activities (with and without technologicalevices) were recorded through
videotaping and, if it is the case, screen trackihformal meetings and pre/post
questionnaires had been administered both to temcled pupils in order to outline
differences in teaching and learning experiencemafsic with or without the use of
technology.

Trying to reflect upon the first and the second milessson with the use of the IWB, the
project met teachers’ needs to better exploit Hrgd interactive screen available in one
classroom as well as to adopt that technology imraxplored subject: music. Moreover,
the in-class support during music lessons helpatkrgdist teachers to feel confident in
dealing with this subject (Holden & Button, 2006).
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Actually, music is already an appealing subject popils, however, the preliminary
outcomes of the experiment highlighted that ther& benefic influence of using technology,
especially reflecting on the didactical approachoste classes using the IWB were
stimulated in doing more and doing better. Thesesicerations are well-founded both for
pupils and teachers, which have been involved sigaéng new musical lessons.

However, teaching methods have been differenthen rhanagement of the “digital”
lesson. In one classrooms (4C) pupils performedhallactivities in small groups (four or
five pupils chosen by the teacher) in front of MéB, helping each other to solve problems
(see picture 6.32), while the teacher stimulatedrdst of the class to act as supervisor.

Picture 6.32 Groups of pupils working and helping ach other at the IWB (4C)

In the other classroom (5A), the teacher prefetoedivide pupils into established groups,
fixed and in competition during the activities:dldaused more chatting at the desks joined
to competitiveness.

Anyway, she let interact only one pupil at a tinesblve very short tasks, in order to
facilitate pupils’ rotation, helping in first pemsan case of need (see picture 6.33).

Picture 6.33 One pupil at a time interact with thelWB (5A)

Moreover, the multimedia capabilities of large matgive screens helped teachers in
developing more collaborative activities and ineafig more appealing contents and tasks
to pupils during lessons. As a matter of fact, i@tbgy had been a valid choice in
simulating on the IWB musical instruments that wemnavailable in this school.
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Other significant aspects should be underlinedtshdreachers from the control group
proposed only non-collaborative activities adoptangraditional’ teaching method: frontal
explanations, paper-and-pencil activities, listgnéxercises and drawings of melodic and
rhythmic patterns of Peter’s tale (see picture 5.34
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Picture 6.34 Examples of paper-and-pencil exercisesd drawings

Both teachers did not plan activities on the tiaddl blackboard, without considering
the importance of collaborative and kinesthetiareay: pupils had been quietly at their
desks for the duration of the two lessons (seeupc6.35). Moreover, the activities
proposed by teachers of the control group wereeedlan the technological ones (see
picture 6.34).

Picture 6.35 Some pupils from the control groups @ and 5D)

The other teachers, performing the lessons withwWHi&, needed our help in transforming
the traditional lessons into technological augmemmiees, even if they had a good computer
literacy. Teachers “require the opportunity and psup to explore new approaches to
teaching music in the context of their own claserb@Holden & Button, 2006).
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On the contrary, digital natives are comfortablehwiouch-based technologies and
behaved naturally. Definitively, pupils enjoyed tkechnology-enhanced activities (see
picture 6.36).

Picture 6.36 Pupils’ involvement while watching “P&er and the Wolf”

They loved the possibility of listening and recoglitheir performances and showing
them to their parents. This is one of the aspet ervasive learning vision, which can
widen temporal and formal boundaries of traditiosehool lessons. Moreover, the future
possibility of performing the third music lessonining together real and virtual musical
instruments (thanks to apps and musical artifacisning on small portable devices) can
allow pupils the discovery of a larger set of makimstruments, enriching their musical
experience, that can culminate visiting a real Utstentoteca” a private collectidhof
10.380 musical instruments of all over the worltieve | have been few years ago.

Analyzing the questionnaires, teachers have betsfied of the experience, but while
one of the teacher using the IWB (4C) underlinedinainution of distraction, thanks to a
growing interest and participation among pupilse a the teacher of the control group
noticed a lowering of the level of attention durithg last phase of the traditional lesson.
From pupils’ questionnaires, it should be noticédttthe control groups tended to be
distracted by the cameras recording the lessonde Wie classrooms using the IWB were
completely hypnotized by the devices, and did akétcare of the videotaping.

In the following | report the translated commentstten in a specific section of the
questionnaires by the pupils of 5A and 4C, the wtlasses interacting with the IWB,
because their voices witness their enthusiasm anticipation (especially in 4C, where
pupils have been working together and interactingroups).

/Riccardo (5A)*It was funny and | told to my parents at home!” \

Gaia (4C)¥l enjoy it very much.. and | wish you come backhwiew pieces,
exercises and all that comes in your mind!”

Martina (4C):“It was fantastic! This experiences let you knoe ttame of
the instruments and their sounds: | wish to repi¥at

\Sara (4C)¥l loved it. Thanks to having been with us!” /

% http://www.strumentoteca.it/.

135



6.6 Results of the second experiment and some observations

In the following, I am going to underline the rdsulrelated to this second
experimentation. In order to understand the follaywpictures, there are some preliminary
remarks to be taken into account. The class 4@estasing the IWB only 3 months before
starting the experimentation, but use it nearlyrgviay (from the teacher’s questionnaire).
The class 5A had been using the IWB for more thgeaa, but use it rarely, 3 or 4 time a
month.

The class 4C underlines a real involvement, evewedimed by tension and
embarrassment, together with a sense of challendesathusiasm when working alone or
together with mates at the IWB. As a matter of ,féot the didactical strategy chosen by
their teacher, these pupils did never interactyealone” at the IWB: pupils are called at
the IWB in groups chosen extemporarily, and belesvbeing “everyone against everyone”.

The class 5A, on the contrary, did never interagith’ mates” at the IWB, but they
consider of being working together with their peexgen if not present as a group at the
IWB. In this way we can interpret that the interissteally high on what has been done at
the IWB by the pupil of the same group (see pictBY). The pupils of this class have been
divided into established groups at the beginningtlué lesson, but they are called
individually at the IWB: when it happens the temsarise, but they seem less enthusiastic,
even if interacting in first person during the @sg¢see picture 6.38).

It seems that even the interest for the deviceuseqghigh, the aspects of personal
involvement and enthusiasm decrease with a spows@iof the device itself, or with a slow
turn taking in front of the device, or with bothnzbtions. These aspects would need further
researches to be confirmed.

Feelings doing exercises with mates at the IWB

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

M4C

L 5A

Picture 6.37 Pupils feelings during all music actities with the IWB
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Feelings doing exercises alone at the IWB
100% -
90% -
80% -
70% -
60% -
50% - 35,3%
40% - 29,4% 26 5% 265% 262% H4C
30% - . |
20% - M 5A
10% P
0% - T - T T T T T 1
& & 3 2 Q & &
@e (\"\o &Qc \\é\% é\,be @@ &Qz
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Picture 6.38 Pupils’ feelings while interacting diectly with the IWB during music

In the next section | am going to compare pupiifialiities and then preferences for the
two music lessons: the exercises on musical ingnisnbased on Britten’s orchestra and the
ones on instruments and characters based on ReekBeter and the Wolf.

One interesting factor is that teachers, stimuléted rich interactive material, developed
with our help a wide set of exercises and tests;hwhave been really challenging for pupils
(see picture 6.39 and 6.40) and teachers too! Tésepce of automatic correction systems
for some tests facilitate not disciplinary teacherget in touch with complicated names of
non-conventional instruments (e.g. bassoon).

Did you recognize easily different instruments?
(1st lesson)
100% -
90% -
80% - 66,7%
70% -
60% - 52,4% 47,6%
50% - " M4C
33,3%
40% T |_|5A
30% -
20% -
10% -
0% —— : - ==
Absolutely Not much Idonot Yes Absolutely
not know yes

Picture 6.39 Exercises of the first lesson on ingtments and sections of B. Britten’'s orchestra




Did you classify easily different instruments?
(1st lesson)

100% -
90%
80% -
70% 57,2%
60% - 47,1%  —
50% - 41,1% | H4C
40% - 33,3% W 5A
30% -
20% 1 9,5%
10% . 519% 5,9%
] ;i J
O% T - T T T 1
Absolutely Not much  Idonot Yes Absolutely
not know yes

Picture 6.40 Exercises of the first lesson on ingtments and sections of B. Britten’'s orchestra

Even if pictures 6.39 and 6.40 show that pupils@mescious of their difficulties while
recognizing new instruments (especially in class #€ one tackling the experiment with a
non-disciplinary teacher), further exercises ofsification and matching items during the
same lesson trigger an improvement, which is thersalidated during the next lesson on
“Peter and the Wolf” (see picture 6.43).

Moreover, we have seen that their challenginguaktitand the support of mates result
both in having fun (see picture 6.41) and desitmgepeat this music lesson (see picture
6.42).

Did you have fun? (1st lesson)

100% -

90% -

80% - 66,7%

70% -

60% - 47,6%  47,6%

50% - M 4C
40% - | M 5A
30% - 22,2%

20% - 11,1%

10% - 4,8%

0% 1 'I 1 - 1 - 1

Absolutely Not much 1donot Yes Absolutely
not know yes

Picture 6.41 Pupils’ fun during the lesson based oBritten’s orchestra
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Would you like to repeat this activity?
(1st lesson)
100% - 85,6%
90% - —
80% - 66,7%F 1
70% - I
60% - |
50% - | EA4C
40% - 33,3% | M5A
30% - |
20% - |
10% - 4,8% 4,8% 4,8%
0% - .L‘i .L‘i 3
Absolutely Not much Idonot Yes Absolutely
not know yes

Picture 6.42 Pupils’ desire of repeating the lessdpased on Britten's orchestra

In the following the results are referred to thew®l lesson on “Peter and the Wolf”
music fairytale. Here some difficulties are leftnmatching correctly instruments, but there is
a concrete improvement.

Pupils of class 4C reach the 64,7% of positive answ52,9% +11,8%) in recognizing
more easily the musical instruments (see pictudd)6.starting from a 66,7% answering
“Not much” and 33,3% “I do not know”; pupils of 5&core 87,5% (75%+12,5%) of
positive answers, starting from 52,4% of “Not muelnt 47,6% of “Yes”.

Did you match easily the instruments?
(2nd lesson)

100% -

80% -

60% -
M4C

0, .
40% 1 5A

20% -

0% T T T T 1
Absolutely Not much |donot Yes Absolutely
not know yes

Picture 6.43 Improvement in recognizing instrumentsluring the lesson based on Prokofiev’s tale
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High percentages of fun and desire of repeating $hcond lesson are shown in picture
6.44 and 6.45, respectively.
The 94,1% of pupils of class 4C and the 93,7% as<BbA enjoy this second lesson.

Did you have fun? (2nd lesson)

100% -

90% - 76,5%

80% -

70% -

60% -

50% - M4C
40% - 4 5A
30% 1 17,6%

20% A 6.39%

10% - >,9%

0% < _ar_ — —

Absolutely Notmuch  Ido not Yes Absolutely
not know yes

Picture 6.44 Pupils’ fun during the lesson based oRrokofiev’s tale

Considering the possibility of repeating this lagspupils of both classrooms reach high
scores.

Would you like to repeat this activity?
(2nd lesson)

1 0, -
00% 82,4% 81,2%
80% -
60% -
H4C
0, -
40% 5A
20% - 5,8% 6,3%
() T T T T T
Absolutely Not much |donot Yes Absolutely
not know yes

Picture 6.45 Pupils’ desire of repeating the lessdmased on Prokofiev's tale
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Finally, when we ask pupils how do they feel durihg whole music lessons we find some
interesting issues: the class 4C, which adopt aatiichl strategy of groups turn taking in
front of the IWB with groups chosen extemporarilythe teacher, reached higher score of
challenge, enthusiasm, interest and happinesgisieree 6.46).

Overall, what did you feel during the lessons?

100%
90%

80%

68,2%

70%

59,5%

60%

43,2%

50%

40% - M 4C
30% - 13,6% ,
20% 7 9,5% 119% 91% 45% 130% 6,8% MSA
10% +4,5% 4,8% 4,8%
0% T T T T T T T 1
L N N S ER
r—,@z «6&\ @bo e@o \\Q’QQO o‘;\'b% {\"ée "2\&
< o & & A\ Q
& & ¢ & N
&

Picture 6.46 A final comparison between the two c&srooms

At the end of this second experiment there are skeyeaspects that, even if needing
further experimentation and analysis, are significa

Pupils love interacting with technologies, and beas, especially when supported, accept
the challenge of reorganizing and reinventing tradal lessons and established roles,
acting as mediator of pupils’ interaction with battates and technology. Moreover, large
interactive screen gives teachers the opporturityying different didactical approaches,
exploiting at best kinesthetic and participatonarieng, letting student exploit their
technological capabilities acquired during everytite;y The organization of small groups
for the activities in front of the IWB offers betteesults in engagement and active
participation in both experiences, simulating thaltiruser interaction offered by recent
multi-touch screens.

Moreover, teachers should be involved within thecpss of personalization and design
of technology-enhanced activities, which should et of the everyday scholastic
curriculum, and not for sporadic use. Thanks to td@hnological opportunities presented
with the model of pervasive classrooms and prajgctiintelligent” school buildings,
teachers will reduce time spent for calling thesty or other bureaucratic activities during
everyday lessons, focusing only on didactics andestts’ needs.
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Chapter 7. Conclusions and future perspectives

This last chapter represents a further deepenidghaan a summary of the ideas and case
studies described within the thesis: from the cphoé “backbone”, to a rethinking of the
knowledge circulation process, from the “thick bsitiggestion till new knowledge types,
together with new issues and social perspectives.

7.1 The backbone of Knowledge Society

Even if it is not easy to define what is the actadowledge Society, a process
continuously changing, | propose a deepening of gheo-technical framework of our
Knowledge Society (see chap. 2), introducing thecept ofbackbone

The Knowledge Society backbone is composed by ritextwined fibers of three key
process-oriented concepts: the pervasivenegs@i/ledge the ubiquity oftechnology the
centrality ofindividuals(Cerroni & Di Biase, 2012a).

All these components are at the core of new knogdedroduction and circulation
processes (see par. 7.2), in which disciplinarynblanes fade away in a converging
technologies scenario, where human life and natuee more and more imbued with
knowledge.

Firstly, knowledgeis really pervading our world in a chain reactidgnis collectively
produced, materialized inside new artificial anteilectual products, sharable in space and
time (Cerroni, 2006). As a matter of fact, knowledgermeates people lifestyles, working
activities and spare time, new economies and bssimeodels, social participation and
communities: our life in its whole is knowledge-anbed, enabling the discovery of new
worlds of sense, of new knowledge.

Secondlytechnologyis encapsulated into everyday educational and iwgrtools, into
multimedia devices and digital artifacts, or emuestidvithin artificial environments and
intelligent systems. In this way the intelligencedathe knowledge are within common
things, that can: “think” autonomously (e.g. Intetrrof Things), “help people to think” (e.g.
mind maps software), or “let them think” and coricate on something else (e.g. ADAS,
Advanced Driver Assistance Systems), reducing tleegnitive/attention load, through
sensors and smart systems.
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Actually, thanks to new technologies, we have thesspbility to expand natural
boundaries (e.g. tele-presence within a real enment), to enrich our senses and
awareness (e.g. Augmented Reality opportunitiasing every single moment of our life.
Actually, this is aTechnological Systemencompassing, for instance, different objects,
devices, artifacts, patents, and environments.

Thirdly, another process is jointly developing willis technology-enhanced society: the
society of thandividualsand their engagement in every social processingetin different
ways. In the social context we can consider bottpmmovements like the regime of
economics and socio-politics of collective expemta¢éion (Felt et al.,, 2007), the
community-based innovation, the open science mowemaad Open Source Software
(OSS). Within some fields of computer science therus at the core of design (e.g. User-
Centered Design, UCD), programming (e.g. End-Usardlbpment, EUD) and new content
production processes (e.g. User-Generated Cont#aC). The world wide web in its
whole, perceived as a collective intelligence,xpleited for social computation, thanks to
wisdom of crowds principles, social networks atgf but not least, social capital.

The continuous rise of collective instruments amyirenments, thanks to Web 2.0
technologies, underlines these push-pull phenomehaye user-induced innovation and
knowledge generation combine well with technologgeiered processes (see picture 7.1).

Knowledge Societ
Knowledge & y
C C C C C C

S

Technological -
System | The > Citizen )

O L L O C k Backbone k O UL O L kk ‘\ SCIence

.

Individuals |

O O O O © C

Picture 7.1 The Backbone of Knowledge Society

7.2 New processes, dimensions and types of knowledge

Within this work, | have studied and described hesearch, cultural and educational
processeshave been changed and are continuously changitly ttve introduction and
capillary diffusion of new technologies.

At this point, having in mind the backbone of thedtledge Society, | can use the
knowledge circulation process (see par. 2.1) adeihe through which rethink the way we
conduct academic research (see chap. 4), read avrgigblish new cultural contents (chap.
5) or teach and learn at school (chap. 6): alldleemtexts could be tackled as liquid phases
of this never-ending circulation process (CerroriD&Biase, 2012b).
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The phase ofjenerationof new knowledge and ideas is no more an indivigwactice,
based on personal intelligence and capabilitiesrdiber a social activity, to which different
groups of scientists contribute. Actually, eaclezen is now called to participate within the
context of a knowledge society. Bottom-up movemanésaffecting not only the scientific
world but every social process.

Moreover, within thenstitutionalizationphase, it is more clear the collective effort in
identifying and organizing knowledge and in shaniegv discoveries and research interests,
thanks to widespread technological environmentg. (eesearch, academic and business
networks). Researches are carried out going beyoerhrchical, spatial and temporal
boundaries, exploiting the collaborative web oppoittes for a global knowledge gathering
process.

The phase ofiffusion explains how knowledge is disseminated and comaoaiedl,
materializing new ideas into meanings, objects @modiucts. Actually we can witness how
knowledge exceeds the linguistic context (Cerr@d06): beyond circulating into books,
now digitalized or even augmented, scientific é&8cor seminars, we actually have in our
hands, day-by-day, diverse digital devices (e.gaglers, tablets, smartphones and the like),
which represent this encapsulated knowledge, irerotd produce, hopefully, further
knowledge.

Last but not least, through theocialization phase, knowledge is internalized and
reproduced within new generations. Education idis phase the most emblematic example
to understand the complexity of mediating knowledgricational contexts should facilitate
the acquisition of those cognitive abilities that only allow accessing to “knowledge”, as a
cultural issue, but that allow accessing to an béing knowledge”, considered as the real
opportunity for action (Stehr, 2010).

If our society of citizens, thanks to their knowdged will have the capacity to set
something in motion, then new creative communidsreally be able to contribute for a
co-construction of new forms of knowledge: the fkculation process can start again,
generating further knowledge and widening as akf@erroni & Di Biase, 2012a).

Somegeneral remarksemerge from this excursus through the knowledgeulation
process, reconsidering the proposed case studies.

| should underline that not only individuals, suat knowledge workers or, in a more
general conception, knowledgeable citizens, areraaf the proposed process, but also
knowledge, permeating products and technologiasicfmates within this process, through
enabling artifacts, for further knowledge productand circulation.

Thinking to all technologies that have been descrilwithin the thesis, it can be
recognized two different genres: on one hand wiskgp technologies, already socialized,
that have completed a “first cycle” and are now own artifacts/practices of everyday life,
from working to leisure and cultural activities; ¢time other hand emerging technologies,
which are still between the institutionalizationagk and the diffusion phase, which are
encapsulated in new niche product or processeshioch are still under experimentation.

To the first species belong technological devieghsas multi-touch smartphones, tablets
(I-pads) and whiteboards (IWBs), web 2.0 tools,dacaic social networks and Learning
Management Systems, and the first AR opportunitieesed, for instance, by QR-codes.

144



To the second one belong emerging technologies (Kels (flexible displays),
Immersive Virtual Reality Environments, Advanced A@atures encapsulated within eye-
glasses, or even contact lenses, holographic deskittnovative Ambient Technologies, till
a full integration with Semantic Web capabilitiesconnect “big data”, fostering knowledge
production and sharing.

Actually, the 4-(logic)-phase model proposed for BKmowledge circulation process can
be considered as a fractal, because, starting l@ing a simple spiral (see picture 2.1), the
paradigm can be more and more complicated: eackephaludes sub-cycles, can be split
into sub-phases, involving different kinds of astand intermediate steps.

The next step is to zoom in the knowledge circatatprocess to focus on “which
knowledge” is circulating, considering its dimemsand types.

What is really significant is not only the big anmvwf data (18" bytes), semantically and
digitally connected, but also a never-ending preaadghickeningof the information unit:
the bit (Cerroni & Di Biase, 2012a).

The information unit is now a “thick bit”, to becenaknowledge unjtwhich encompass
different dimensions. To explain this thicknessuggest an analytical interpretation key
(see picture 7.2).

The “thick bit” encompasses & 1IDimension, representing themotive/biographic
dimension with all the personal experiences ofitisévidual, a 2° Dimension, covering the
social dimension with its relational ties (e.g. of prgsti of trust), and a'3Dimension,
showing thesymbolicdimension, described by the different types ofvidealge.

3rd

Dimension ¢ Knowledge
, 2nd | S - — . >
/ Dimension Institutionalization Diffusion
( | Dimlesntsion $ Society
Generation SocallzaD
< Individual

)

Picture 7.2 The “thick bit” of knowledge and its logcal dimensions

Taking into account that some of the ordinary wafysommunicating knowledge are
under a continuous transformative process andnghatknowledge types are arising, | refer
to the following knowledge types: explicit knowleddoeliefs and ideas, practices and tacit
knowledge, and two emerging types, that is embeddddmmersive knowledge.
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Explicit knowledgeis the knowledge codified by words, numbers, matteal and
scientific formulae, and musical notations: it @s#y to communicate and distribute to
others (e.g. E=nfi:

A beliefis “a cognitive use, a mind habit regarding meptalcesses, that is something
upon which you can count, with unconscious motoradi (Cerroni, 2002). For instance the
Euclidean space represent a belief, becauseadt isroblematized.

An idea(e.g. the idea of color) is a thought or abstratfid that we formulate, and that
we can discuss, accept, actuate, establish, etabatarify, and question, through a more or
less intentional reasoning, individually perform@ibhen, 1992). The idea is impossible
without speech, and thinking means to give ordeutoideas, that is classify.

As beliefs can be considered part of the “conversat implicatures” and ideas do not
exist without language in its explicit componensogracticesandtacit knowledgenave a
privileged communication channel: the first is bduo social costumes and traditions in
actions (e.g. shaking hands), the second spreadkgho imitation of gestures (e.g. riding a
bike).

Actually, other two interesting types of knowledgequire attention: embedded
knowledge and immersive knowledge.

Even if open to further close examinatioasjbedded knowledgan be described as the
knowledge “reified” and encapsulated within everyddbjects and devices: for instance,
computers (knowledge inside) and medicines (aginmeciple). Experts are able to break
down such knowledge, as rival firms do with a neredpct on the market. However,
considering these two examples of embedded knowl|edlg do not need to know how PCs
and drugs work to make them work for us.

Moreover, from being products of embedded intefigeeand knowledge, managed only
by experts at the beginning, both of them have lseplified (user/patient-friendly) and
are now pervading everyday objects/foods. This msdated knowledge can be
communicated in two different manners: consideangchnological device, like a PC or a
car, it can be acquired as prosthesis (e.g. cegnithotor), while in case of a medicine, it
can be taken.

Anyway, knowledge, in one sense or in the otherpbees part of our body.

Nowadays the context in which we live is imbuedvkhowledge and the experience of
immersive knowledgis more and more frequent: thanks to new techmncddgpportunities
(e.g. augmented reality), other new levels of kremge are available, “materialized” under
our eyes.

The impression of an immersive knowledge derives Al the fact that all interfaces and
boundaries among levels of knowledge are fadingyafeag. Natural or Organic User
Interfaces): in the very next future we will norpeive any more of entering into new levels
of knowledge or new worlds of sense. Immersive Kedge opens quite controversial
iIssues, tackled at the end of the following chapter

1911 “An essay on beliefs and acceptance”, Oxforiversity Press, 1992, pp. 174.
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7.3 Open issues

In this ending paragraph | am going to wrap-up dbeclusions of the thesis in order to
reflect and offer some suggestions and future getsfes of the emerging scenario.

All the proposed case studies have been centerespecific technologies, which are
emblematic for the deep changes happened and Hagpeithin every-day knowledge
circulation. Academic social networks and futurerencomplex Mixed Reality Research
Environments, the phenomenon of digital publishamgd the diffusion of e-books, the
introduction of Interactive WhiteBoards within cdasoms activities are heralding deep
changes about knowledge production, institutioadiin, diffusion and socialization in the
coming Knowledge Society.

The choice of focusing on a specific technologyichittan be considered as a symbol for
each of those three environments, is due to thesséay of identifying common aspects of
such phenomena and of framing a systemic visiothef changes affecting established
academic, cultural and educational roles.

People have changed their lifestyles and will cardgusly modify, possibly improving,
their everyday activities, adopting new technolegggmented artifacts. Actually, all
technologies that we are going to use more and witea can be described esllaborative
and emotiona) pervasiveand situated semanticand big data processing“calm” and
undemanding, hypermediating old and new mediaing real and virtual worlds

If we consider that all these features and pos#silare not yet exploited in their real
potential, the changes we are witnessing are dnéy sdarting point. Moreover, the day by
day use of technology is creating a surplus of Kedge, not only because we develop new
skills and abilities, but because whenever peagenl something sufficiently well, then they
are free to use it without thinking, to focus onvrgoals.

Actually, newbottom-up movementserendipitousand transdisciplinary processesre
affecting the way we produce and share new knayde®@pen Access gives to researchers
the possibility of a free access to published gifierworks all over the disciplines and to
the informal knowledge. The serendipitous aspectkimdwledge discovery is of key
importance: consulting and comparing big amountsofentific papers or databases,
researchers can make important discoveries, thald cbecome more troublesome or
expensive if that information space is full of peoty rights.

Similarly, Creative Commons licenses allow peoplerteate and communicate contents
more freely, with different levels of rights, indar to let knowledge circulate within the
public. Also self-publishing offers new concretepogunities in diffusing rapidly best
practices: for instance, teachers together wittesits can collect within a book (or e-book)
the results of a year-experimental lessons in whitidents have been co-authors of the
contents and protagonists of the learning (anchiegy process.

Thanks to wide research networks, researchers led tommunity aremodifying
established rolesvithin traditional institutions, having new oppanities in proposing and
joining projects, within advisor and supervisor giiges, in publishing and accessing
materials, in reaching new international publidspdor the humanities.
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Also within cultural context the roles are changipgople are free to be both writers and
publishers, or readers and co-authors, or pubbshdiscovering new talents while
participating to readers’ communities, or even sanpaders who offer creative services to
writers: the possibilities spread out as soon apleeexperiment and knowledge circulates.

At the same time, the role of the teacher is ti@msing into a facilitator of the learning
process, in which students are the actors, andhigiide not only in the use, but also in the
design of new technological tools: the educatiomatld should be involved in developing
the digital wisdom of the next generations, which actually the real depositaries of the
whole knowledge circulation process.

While research, culture and education can all besidered as different steps in the
knowledge circulation process, technologies on ih&de (at least academic social
networks, e-books and large interactive screens ¢tmnsidered) spread over the four phases
we already introduced. Each technology gives sjpecdntributions to each phase, as it is
easy to see. However, a strong processual view®éty shows both the coherence of the
circulation process as the engine of the whole kedge society and the scale invariance of
our 4-(logic)-phase model during its expansion.

All in all, new technologies are changing rolestisat a citizen science is coming (see
picture 7.1) both from the expert-side and thed@le: we are going to face (more or less
professionalknowledgeable citizens

The description of these case studies have intextitite necessity of giving a structure
to the presenKnowledge Societyintroducing the concept dfackbone | have tried to
clarify the intertwining among knowledge, technotaand individuals, as the fibers of this
dynamic socio-technical framework. In the next fatour lives will change dramatically:
some of actual complexities of our everyday lifdl voe covered by intelligent agents,
exploiting a common format for data exchange, &tiihiy us free to focus on what is really
relevant to us. New technology-augmented toolseraftontinuous processes of
“remediation” are going to influence our activitieghile “big and thick data” will continue
to circulate within the backbone.

As for thethickness of the knowledge ynatiso for the Technological System of the
backbone, from pervasive technologies and situadetputing to web 2.0, semantics, crowd
sourcing, and social computation, from real or raestl world to tangible or organic user
interfaces, we should be use the same analytigpitiation: individual-society-knowledge.
At this point, the distance between people and mashwill continue to fade away (see par.
2.4): carbon and silicon are true neighbor not anlythe Mendeleev’s periodic table,
especially if we think to the transformation of d@rfaces, from “bit” to “atoms”, from
“stones” to “skins” (see par. 3.2). The intertwigiwithin the backbone of individuals and
technology is now sufficiently clear. Thanks to fama and smart agents, the collective
intelligence which is going to be fostered by thésinet of the future would become a
collective action movement, which today can be deee by the prior role given to
citizens/users in a growing range of political/emonc sectors.

The pervasive aspect of technology is changingvatanodify our human perception of
the world and even of the boundaries of the hunady bAbout 50 years of virtual reality
have tried to convince humans of the existence sgcnd alienating dimension, inside the
computer shell.
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The past decades of virtual reality have beenlasidn: now the technology is leaving
the narrow and complicated world of computers xjoaed within the world, reaching easily
all life’s dimensions, being embedded into commenwices and artifacts (see par. 3.1).

In this respect, also the concept of a naturaltyealhich is the objective “res extensa”
has been misunderstood, because what we see,lgctsahe virtualization of the only
existing reality: our subjective experience, whish‘full of virtues”, and, for instance, is
technology-augmented. Are we actually prepared dor‘knowledge overload”, both
cognitively and technologically?

Overtaking the Cartesianism, further reflectiores meeded in respect to the passage from
what has been considered as “reality” to what & miended asugmented experienc
augmented world. If augmented-reality glasses walldw us to interact with a world
equipped by different layers of information/knowgedor by new interactive opportunities,
what now is considered as “reality” will shift towds a personal experience, through which
we give a new sense to our presence in the world.

This will become more clear with the contemporargletion of interfaces: if we think to
augmented-reality contact len¥®sor to future brain-interfaces, other issues bemme
relevant: are we going to consider our body alwadghe same”, even with unforeseen
cognitive/biological prosthesis? Are we going taga inviolable limitations to this possible
Ship of Theseu8?to safeguard our personal identity through time?

The problem of the permeability of our bodies toht@logies should be taken into
account within new socio-technical environments ddlimmersive knowledgevhere there
are concrete opportunities of being embedded iumah Intelligent Task (see par. 2.4) or
of embedding some technological stuff within oadies.

Pretty new issues opens to anthropology and sapiobd knowledge society: how will
individuals communicate in the future? Which kirfdamnguage will be used to interact with
new possible “augmentations” within immersive kneslde environments? Maybe old
gestures will receive stronger symbolic meaningscampletely new languages will be
participatory built. To avoid old and new dividesg should discuss solid educational
policies to build and enhance cognitive skills awdpabilities, before that the
“augmentation” becomes the only way to feel whatrsund us.

Beyond all doubt, new technologies are no more @aipge to “very intelligent
computers” and need a synergetic approach whil@idgfconstraints and responsibilities,
field of application and of intervention. After adhonistic effect, new technologies could be
put aside: if people do not reach an imaginatiyeabdity to foresee the use of extraordinary
technology-augmented devices to enhance their, ltthese technologies could not be part of
the next knowledge circulation process.

A lot of work should be done by an interdisciplipaand heterogeneous community of
actors: scientists overtaking the logics of NBIGweergence and encompassing researchers
from the humanities, experts and knowledgeableeris, to tackle, with a participatory
design approach, existing and future problems. Timg we are not sure that “wearing a
pair of (augmented) glasses” can be the usualisoltd see clearly our common future.

191 hitp://spectrum.ieee.org/biomedical/bionics/augeemeality-in-a-contact-lens/0.
192 The Ship of Theseus, also known as Theseus' parsmimrded by Plutarc, raises the question of
whether an object which has had all its componartsgeplaced remains fundamentally the same object
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Appendix I
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“FairyTale Box”

Sperimentazione di apprendimento collaborativo e partecipativo con l'uso
della Lavagna Interattiva Multimediale

Il seguente questionario ed i relativi dati immessianno utilizzati esclusivamente per scopi dema e non
saranno per alcun motivo ceduti a terzi.

Attivita: Fanta dtorie

Ti & piaciuta questa nuova esperienza con la LIM?

Ti sei divertito a spostare le immagini?

Ti & piaciuto usare la “bacchetta magica”?

Ti sei divertito a scrivere con le dita sulla LIM?

Ti & piaciuto scrivere con il pennarello sulla LIM?

Ti sei divertito ad inventare una FantaStoria con la
LIM?

Ti & piaciuto lavorare con i tuoi compagni per inventare
la FantaStoria?

Ti piacerebbe usare la LIM piu spesso?

Ti piacerebbe usare la LIM anche per altre materie e
attivita?

Q0000
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0000CC0000 K

Cosa ti piacerebbe fare con la LIM?
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%ttz’w'td.’ ﬂfu,zzfe sui dinosauri

Ti sei divertito a ricomporre i pezzi del puzzle?

E stato bello aiutare e farsi aiutare dai compagni per
risolvere il puzzle?

Ti e piaciuto gareggiare in velocita con gli altri gruppi
per comporre il puzzle?

%ttz’w't&: ﬁocumentan’o sut dinosaurt

E stato interessante vedere il documentario?

Ti piacerebbe usare la LIM per vedere documentari su
altri argomenti?

06 » 606

fmozz'(mz' provate:
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Difficoltd  Imbaraz Noia Stupo i Curiositd
Agitazione = Tupore Gl

(O O\ (@9
W e

Interesse Sod&isfnziom

Cosa hai provato quando hai visto la LIM per la prima volta?

Cosa hai provato quando hai trascinato le immagini sulla LIM?

Cosa hai provato quando hai scritto sulla LIM?

Cosa hai provato mentre i tuoi compagni erano alla LIM per
scrivere la FantaStoria e tu eri al posto?

Cosa hai provato quando hai giocato con il puzzle?

Cosa hai provato quando hanno giocato con il puzzle i tuoi
compagni e tu eri al posto?

Cosa hai provato quando hai guardato il documentario?
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Appendix II

“Technology Enhanced Music Project”

Nome: Cognome: Classe: Sezione:

1. Sensazioni provate
Per le seguenti domande sono possibili piu risposte.

1.1 Cosa hai provato quando la maestra ha spiegato gli strumenti musicali?

[_] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_] Interesse [_] Sfida [_] Entusiasmo
[_]Altro

1.2 Cosa hai provato durante I'esecuzione del brano?

[_] Agitazione [ ] Imbarazzo [_] Noia [ ] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_]Interesse [_] sfida [_] Entusiasmo
[_JAltro

1.3 Cosa hai provato mentre ascoltavi la maestra dal posto?

[_] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_] Interesse [_] Sfida [_] Entusiasmo
[_]Altro

1.4 Cosa hai provato mentre facevi gli esercizi con i compagni alla lavagna? [_] Non sono stato alla lavagna

[ ] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_]Interesse [_] sfida [_] Entusiasmo
[_JAltro

1.5 Cosa hai provato mentre facevi gli esercizi con i compagni al posto? [_] Non & successo

[_] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_] Interesse [_] Sfida [_] Entusiasmo
[_]Altro

1.6 Cosa hai provato mentre facevi gli esercizi da solo alla lavagna? [_] Non sono stato alla lavagna
[_] Agitazione [ ] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_]Interesse [_] sfida [_] Entusiasmo
[_JAltro

1.7 Cosa hai provato mentre facevi gli esercizi da solo al posto? [_] Non & successo

[_] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_] Interesse [_] Sfida [_] Entusiasmo
[_]Altro

1.8 Cosa hai provato complessivamente durante lo svolgimento della lezione?

[_] Agitazione [_] Imbarazzo [_] Noia [_] Nervosismo [_] Indifferenza
[_] Stupore [_] Curiosita [_] Interesse [_] Sfida [_] Entusiasmo
[_JAltro
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2. Lezione sugli strumenti musicali Per .
Metti una X sulla casella corrispondente (una risposta per riga) niente Poco | Boh! . Molto
2.1 Ti & piaciuta la lezione svolta? (] (] [] (] [l
2.2 Ti sei divertito? ] ] [l (] Ll
2.3 E stato facile riconoscere i diversi strumenti? ] [l ] (] []
2.4 Ti e piaciuto il brano ascoltato? ] ] [] ] ]
2.5 E stato interessante imparare i nomi degli strumenti musicali? ] ] ] L] []
2.6 E stato facile fare gli esercizi proposti? (] (] [] (] [l
2.7 E stato facile classificare gli strumenti? ] ] [] L] []
2.8 Ti piacerebbe rifare questa attivita? ] ] [] ] []
Mettgi 'unla-e)(z::I‘I: ::szlllt:rclz:)ri‘:p::):\b::lzt:\te (una risposta per riga) ni:?lrte Poco | Boh! S Molto
3.1 Ti & piaciuta la lezione svolta? (] (] [] (] [l
3.2 Ti sei divertito? ] ] [l (] Ll
3.3 E stato facile associare i diversi strumenti? ] (] [] (] ]
3.4 Ti & piaciuto il brano ascoltato? ] ] [] ] ]
3.5 E stato facile fare gli esercizi proposti? (] (] [] (] [l
3.6 Ti piacerebbe rifare questa attivita? (] (] [] (] (]

4. Vuoi aggiungere altro?

5. Conoscenze tecnologiche

5.1 Possiedi un computer personale? [_Isi [_INo

5.2 Se non lo possiedi, hai comunque accesso ad un computer a casa? []si [_INo

5.3 Se hai risposto si ad almeno una delle domande precedenti, quante volte in media usi il computer?

[_IMai usato [ _JRaramente(fino a 4 volte [ ]Abbastanza spesso (2,3 [_]Spesso (4 o piu volte alla
al mese) volte alla settimana) settimana)

5.4 Per cosa usi il computer?

[_] Studiare [_] Scrivere [_] Disegnare [_] Giocare [_] Ascoltare musica

[_] Guardare video [ ] usare internet [_] chattare Altro

5.5 Hai mai usato un computer toccando direttamente lo schermo? [_Isi [_INo

5.6 Hai mai usato un telefonino toccando direttamente lo schermo? [_ISi [_INo

5.7 Hai mai usato un videogioco toccando direttamente lo schermo? [_]Si [_INo

5.8 Sai cos’@ la Lavagna Interattiva Multimediale (LIM)? [_ISi [_INo

5.9 Se hai risposto si alla domanda precedente, quante volte in media usi la LIM a scuola?

[_IMai usata [_JRaramente(fino a 4 volte [ ]Abbastanza spesso (2,3 [_]Spesso (4 o piu volte alla
al mese) volte alla settimana) settimana)
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