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learning information in dependence upon the form of presentation as well as identification of learners
psychological characteristics, that help the acquisition of material presented in three visual forms (text,
charts, comics) the experiment was carried out. On the grounds of the obtained results, the authors
suggest guidelines for application of the model in practice.

Chapter 8
Guidelines Based on Need-Findings Study and Communication Types to Design Interactions for

Sandra G. Jiménez-Gonzdlez, Universidad Politécnica de Aguascalientes, Mexico
Ricardo Mendoza-Gonzdlez, TecNM, Instituto Tecnolégico de Aguascalientes, Mexico
Huizilopoztli Luna-Garcia, Universidad Autonoma de Zacatecas — Campus Jalpa, Mexico

Experts affirm that interaction in learning settings represent a necessary process for knowledge acquisition
and cognitive development. In this vein, is crucial to ensure effective interaction and communication
through the user interface of MOOCs. This work proposes a set of design guidelines as starting point for
developers to integrate a set of interactive elements into the MOOCSs’ user interface oriented to foster the



four basic types for communication in distance education. The design guidelines were conformed through
a need-findings process (observing people-interviewing), in which 35 participants provided their user
experience perceptions after using MOOCs from edX; Coursera; and Udacity. Obtained results suggest
a particular set of interactive communication elements that should be incorporated in every MOOC’s
user interface.

Chapter 9
Personal Touch: A Viewing-Angle-Compensated Multi-Layer Touch Display ...........ccccceeveerirnnenne. 232
Andreas Kratky, University of Southern California, USA

Large format touch screens have become an important means of interaction for collaborative and shared
environments. This type of display is particularly useful for public information display in museums
and similar contexts. Similarly augmented reality displays have become popular in this context. Both
systems have benefits and drawbacks. Personal Touch is an augmented-reality display system combining
real objects with superimposed interactive graphics. With increasing display sizes and users moving in
front of the display user tracking and viewing angle compensation for the interactive display become
challenging. Personal Touch presents an approach combining IR optical tracking for gesture recognition
and camera-based face recognition for the acquisition of viewing axis information. Combining both
techniques we can create a reactive augmented-reality display establishing a personalized viewing and
interaction context for users of different statue moving in front of a real object.

Chapter 10
Supporting Motion Capture Acting Through a Mixed Reality Application .........c.cccecceeveerieriiennenne. 248
Daniel Kade, Mdlardalen University, Sweden
Rikard Lindell, Mdlardalen University, Sweden
Hakan Urey, Ko¢ University, Turkey
Oguzhan Ozcan, Kog¢ University, Turkey

Current and future animations seek for more human-like motions to create believable animations for
computer games, animated movies and commercial spots. A technology widely used technology is motion
capture to capture actors’ movements which enrich digital avatars motions and emotions. However, a
motion capture environment poses challenges to actors such as short preparation times and the need to
highly rely on their acting and imagination skills. To support these actors, we developed a mixed reality
application that allows showing digital environments while performing and being able to see the real
and virtual world. We tested our prototype with 6 traditionally trained theatre and TV actors. As a result,
the actors indicated that our application supported them getting into the demanded acting moods with
less unrequired emotions. The acting scenario was also better understood with less need of explanation
than when just discussing the scenario, as commonly done in theatre acting.

Chapter 11

Facebook, Tele-Collaboration, and International Access to Technology in the Classroom............... 274
Karen Woodman, Queensland University of Technology, Australia
Vasilia Kourtis-Kazoullis, University of the Aegean, Greece

This chapter explores the results of a study using the well-known social networking site, Facebook, to
investigate graduate education students’ perceptions on the use of technologies in classrooms around
the world. This study was part of a larger project exploring tele-collaboration and the use of online



discussions involving graduate students in an online program based in Australia, and students in a graduate
Education program at a regional university in Greece. Findings reveal many similarities between the
situations and perceptions of the participants from the different countries. They also demonstrated that
even when technologies were available in schools, participants identified a critical need for professional
development to increase teachers’ use of ICT. These findings are relevant to researchers, educators and
policy developmentin terms of implementation of ICT and/or social networking in the language classroom.

Chapter 12

Contextual Issues in Groupware Applications for Educational Support Groups..........ccecceeeevvenuenee. 287
Huizilopoztli Luna-Garcia, Universidad Autonoma de Zacatecas — Campus Jalpa, Mexico
Ricardo Mendoza-Gonzdlez, TecNM, Instituto Tecnolégico de Aguascalientes, Mexico
Laura C. Rodriguez-Martinez, TecNM, Instituto Tecnolbgico de Aguascalientes, Mexico
Mario A. Rodriguez-Diaz, TecNM, Instituto Tecnolbgico de Aguascalientes, Mexico
Guadalupe Lara-Cisneros, Universidad Autonoma de Zacatecas — Campus Jalpa, Mexico
Carlos R. Ordaz-Garcia, Universidad Autonoma de Zacatecas — Campus Jalpa, Mexico
Sandra Mercado-Pérez, Universidad Auténoma de Zacatecas — Campus Jalpa, Mexico
Alejandro U. Lopez-Orozco, Universidad Autonoma de Zacatecas — Campus Jalpa, Mexico

The objective of this chapter was to identify a set of contextual issues in groupware applications used
by educational support groups. The analysis was performed through a Needfindings study where 20
active members of three Mexican federal educational-support groups called USAER were recruited. The
analysis considered both users and functional vantage point. The participants (from one USAER) provided
feedback and insights from their daily activities related to communication with others and resources
access helping to define and understand users’ scenarios. This information was classified and distilled
as design ideas in low fidelity prototypes constructed by participants themselves under guidance from
authors. Finally, prototypes were evaluated by the members of the other two USAER group providing
their perception as expert users. The study derived in a set of particular contextual issues that directly
influence interactions in group applications. These findings could be take into account by designers as
a reliable starting point for well-designed User Interfaces for groupware.
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Preface

In the process of continuous evolution of the emerging technologies, new fields of the theoretical-
practical knowledge are generated to develop unprecedented activities, with educational or working
purposes, for instance. The novelty of those activities stand in direct relationship with an advance of
the hardware and telecommunications, mainly in the emerging and information technology (IT). All of
that a constant need of a software which adapts to the growing needs of the user in daily life. The main
goal from the software is to facilitate an effective interaction with the new ICT (information and com-
munication technologies) devices. However, in that evolutional process it is necessary to analyze those
indispensable sectors related to the information technology. That is, those which will have the greatest
impact in the daily life in the interaction of the human beings and in the tools of multimedia information
and communication both current and future.

We also mean the future, because even if some of those emerging technologies are still being devel-
oped in the research and development labs, belonging to colleges or businesses, in the future, that is, in
the short, middle, long run, they will be available for millions of potential users across the planet. It is
a consequence of the dazzling democratization process that characterizes the emerging and information
technologies, in our days. In this sense, we research from engineering computing all those strategical
links called as excellence to locate, examine and present the impact of the optimizing Human-Computer
Interaction with emerging technologies

In the next decades, for example, a myriad activities will be replaced by robots or computers, and
especially with applications for tablets, smart phones, 3D printers, web 2.0, web 3.0 among others. It is
the persistent technological evolution which quickly generates a myriad new professions in the field of
the new information and communication technology (NICT). Online assistants for healthcare or teach-
ing, experts in 3D printing, operators/pilots of drones, analysts of the veracity of the online information,
auditors of communicability, are some examples. In that context of constant changes those and more
breakthrough professions are profiled where they will interact with several areas of the current scientific
knowledge, and which will give rise to other new educational disciplines and/or professional or workplace
outlets. These areas of knowledge require theoretical bases which allow them to adapt to the practical
aspects in a quick way, with reduced costs and with a high quality.

It is precisely this equation of low costs and high quality which uninterruptedly fostering since de-
cades the use of all the computer science breakthroughs and all their derivations in the homes, firms,
industries, schools, universities and other public and private institutions. Nearing those technologies to
the final users has had as “temporary fashions” some notions or terms since the 90s down to our days,
such as hypertext, usability, internet, user interface, human-computer interaction, user experience, etc.
In each one of them the interactive design had to be oriented at the potential users, irrespective of the
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motivations or reasons for the use of the computers: educational, source of information, pastime, etc.
In the three first: hypertext, multimedia and hypermedia, it can be seen how as the storage supports of
the digital information advanced, that is, minifloppy, CD-Rom, DVD, etc., the dynamic media, such as
video, music, computer animations, etc., were incorporated to the digitalized media, gaining room to the
static media, such as texts, drawings, graphics, pictures, etc. Simultaneously there was a growing need
of learning the use or functioning of the computers, where the notion of usability would develop into
usability engineering, since the late 80s until the decade of the 90s. With the democratic spread of the
use of the internet, in the mid 90s, the interfaces became an important linchpin in the acceptance of the
interactive systems. At that time the notion of human-computer interaction went on to take a prevailing
role in the new millennium.

Now as an expression it is already referenced by James H. Carlisle in a scientific paper called: “Evalu-
ating the Impact of Office Automation on Top Management Communication” in the mid 70s. Across
time this notion may appear as a human-machine interaction (HMI), man-machine interaction (MMI)
or computer-human interaction (CHI). The expansion of its use in the 80s has one of its origins in the
book published in 1983 under the title “The Psychology of Human-Computer Interaction” (Hillsdale:
Erlbaum), whose authors are Stuart K. Card, Allen Newell and Thomas P. Moran. In both works it is
easy to detect how there is an intersection between the formal and factual sciences, especially when the
presence of computer science, the social communication media, design, interface, visualization of infor-
mation, sociology, psychology, ergonomics, among other areas of knowledge, is revealed. It is a domain
of scientific knowledge whose boundaries are stretched from a myriad disciplines, until making it the
most elastic of the latter times. To such an extent that with artificial intelligence and especially robotics,
we have been talking about robot-human interaction for a long time already, for instance.

In the new millenium, the human-computer interaction will become a kind of shopping mall of the
new university degrees in many places of the EU, with ramifications in the American continent, espe-
cially from the Rio Grande to the Tierra del Fuego. Where it is possible to see how the term “human”
lacks any value in the face of certain canibalistic behaviour by many of those who disguisedly are ruling
this disicipline They do it in a little transparent way, and through international or national associations,
foundations, congresses, magazines, etc., that have as title or subtitle the HCI. However, in reality they
devote themselves to other issues that do not belong to the HCI academically speaking but rather to
matters of a personal nature. Now it isn’t something exclusive of the HCI, but rather of all those techno-
logical breakthroughs that in some moments of their history become the focus of attention, making that
it lasts in time or decays in a jiffy. The problem of this phenomenon lies in the duration of the university
degrees (for instance those that are related to the HCI and the NICTs for the future professionals, who
can join a religious college, take engineering as a degree, allegedly with a great demand in the labour
market, but the same as a large part of the syllabus it is based on fleeting technologies. In less than five
years, those neo professionals will see how the degrees they got aren’t demanded by the local workplace.
Consequently, they will be forced to take new studies through masters, specialization courses, continu-
ous training, etc. In other words, it is the perpetual and big business of the degrees, generally based on
the commercial software and hardware, where there is no balance between theory and practice in the
study plans, whether it is public, private or hybrid educational institutions. Something similar is already
happening with the user experience design or user experience, shortened with some of the following
acronyms: UX, UXD, UED, and XD.

The UX encompasses all the human-computer interaction and all aspects of a product or service as
perceived by the users. In other words, it is the reinvention of the HCI, whose boundaries aren’t elastic
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anymore, but rather invisible and infinite. It is the umpteenth situation where cyclically a group of in-
dividuals decide the commercial fashions in these fields of knowledge. It happened already in the late
90s with the usability, where everything related to the final user at the moment of interacting with a
computer was major engineering. That is why nobody should be surprised if even semiotics or semiology
ended up being an engineering. What is striking is that the term multimedia has been wiped out from
the human-computer interaction when it fact from the abacus down to the moment of interacting with
calculators, computers, etc., there is an implicit and explicit communication process between the user
and the device with which he/she interacts, whether it is electronic or not. How can it be that multimedia,
communication and communication media have been wiped out in the main online databases or internet
browsers, when the definition of HCI is searched? How can it be that the quality of the communication
or communicability isn’t considered in the times of the multimedia mobile phones? The answers to these
questions have to be found in the domain of the formal sciences and especially in isolated individuals
or in groups that devote themselves to slowing down the real progress of this area of knowledge. We
can already imagine how many years, financial resources, etc., does a computer science technician,
mathematician, physicist, etc., in truly learning the requirements of the users of the NTICs among the
elderly, the disabled, children, etc. The inverse sense, that is, to go from the factual sciences towards
the human-computer interaction, interfaces, information architecture, computer security, etc, apparently
isn’t allowed in the Old World and in some other places of the planet. In short, these are anomalous
situations, which do not change with the passing of time, and which absorb myriad financial resources,
whether they are public and/or private, without considering the energies and synergies of the human
and professional capital, and the damage caused to the common weal in the global village. This poverty
of contents and horizons is reflected in the contents of thousands of interactive systems aimed at the
education, healthcare, entertainment, and information in general.

The efforts to optimize human-computer interaction from the factual sciences have constant and
progressive in time. In contrast, from the formal sciences a certain slowdown can be seen, stagnation
and regression, although the hardware and the rest of emerging technologies are still advancing by leaps
and bounds every passing minute. This is due to the lack of creativity. A creativity which is replaced by
the provocations which stem from certain groups of individuals who directly and indirectly are related
to the formal sciences. The tactic consists in detecting people or groups of people with high qualities of
creativity, originality and innovation who are the synthesis of the formal and factual sciences. Once these
qualities are detected, those who sustain them in a natural and constant way across their professional life
are sidelined. This marginalization becomes a kind of hidden source not only for plagiarism but directly
in the generation of pseudo clones of those who really possess the wisdom and the guidelines to move
in the daily tsunami of the emerging technologies. Now in the face of the question: How does one detect
and avoid those pseudo clones? For that it is necessary to investigate their trajectory.

A strategy consists in investigating where they got their high school studies and/or their college degree.
For instance, in the high schools, secondary institutes, etc., which are related to the applied sciences,
technical and technological. Undoubtedly, in each one of them computer science will be present. In the
second case, they may be degrees in computer science, mathematics, physics, etc. In both situations
and in several places of the European coast of the Mediterranean the workplace outlet was guaranteed
beforehand. Prior to the global crisis, the future employees knew they would have a lifelong and stable
working contract in small, medium and big firms or industries, to take posts of technicians, heads of
department, directors, etc.
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The common denominator of those times was the speedy incorporation of the future professionals in
the local labour market, even before finishing their studies. That is, the students of secondary institutes or
colleges already knew at an early age how to plan the rest of their lives. Therefore, the computer science
technicians in the firms and/or Lombardy industries, for instance, took an internal career until occupying
the management posts. This workplace reality disappeared in the Old World in the first decade of the
new millennium. Others, who got their degrees in computer sciences have seen in the universities an
alternative to get a monthly salary on a lifelong basis. That is, something that the local industrial or busi-
ness marketplace didn’t guarantee them any longer. Nevertheless, they introduced a radical orientation
change in the way of conceiving, coordinating and carrying out their activities inside some Lombardy
universities, for example. Theoretically, public but ruled by institutions or power groups alien to the
secular university environment. There technicians and computer sciences graduates have been joined
to teach classes without having previously a wide training experience. The deans in charge have hugely
increased the number of collaborators, under the label of administrative staff for those new professors
lacking in knowledge and/or experience in pedagogy, teaching, etc., who stemmed from the industrial or
business context, etc. Simultaneously, they were allocated courses with a very low academic or training
level, such as the programming in Html of websites, the Excel broadsheets, the text processors such as
Word, etc. That is, studies akin to the secondary courses in technical institutes at that time.

This abnormality favoured the former students of the “Scuola Normale di Pisa” —-www.sns.it, to such
extent that the graduates of the training centre, without owning a PhD, now direct doctoral theses at the
University of Bergamo, Free University of Bozen, etc., or they take care of supervising the enablement
of college professors, to mention a couple of examples. In few words, a totally illogical, unnatural, with
a big zero creativity context. All of that in a state-run or public college educational system. Allegedly
catalogued as serious, with training and creative excellence, in the university structure of the EU. How-
ever, with the passing of time, those pseudo clones, with the approval of their mentors and enablers,
approach the key posts of a university structure such as the deanery of the faculty or the rectory. Besides,
those educational structures, with unheard of and illicit situations, and close to science fiction than to the
formal and factual sciences, are presented online with a sophisticated ethical code. Apparently, nobody
takes into account that the damage to the future generations of emerging technologies is incalculable.

It is the empire of the equation less knowledge and formation of more power. An equation that gath-
ers all the pseudoclones who teem in the domain of the training related to the NITCs and the rest of the
emerging technologies. The union among them also usually degenerates in a destructive force of semi-
nars, conferences, workshops, national and international symposiums, where is seen a real presence of
the intersection between the formal and the factual sciences. Externally, they will disseminate prejudices
and ungrounded criticism with regard to the extension of the topics of the events: the knowledge of the
members of the honorary committee, scientific, organization, etc.; the alternatives chosen to publish the
research works: the databases to publish the research works; and a long etc. Also their efforts will focus
on becoming part of the scientific committees to internally sabotage the events. In other words, they act
like the crew of the Trojan Horse. Once they have got their destructive result, these forces dilute until
finding other professionals to demolish. Axiomatically and previously, they are cloned, because those
professionals possess the necessary knowledge and experience to know how to orient themselves and act
autonomously in the face of the technological progress and the optimization of the HCI. We are in front
of a continuous cycle, repetitive and endless of the destruction of the sciences and the educational system,
irrespective of the temporal and geographical space, where the professors are “sold” in the educational
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market with long labels but with contents of doubtful scientific value”. As an example, a new fashion
called “the bunch of Catalan botifarra” with degrees, experiences and passions: PhD in nanotechnol-
ogy, engineer in electronics, expert in computing, passionate about humanism, psychology and science;
whose scientific contribution are dolls for adults because it is a growing commercial market in the EU.

Many think that the panacea to the problem is private education, not secular. That is, that all those
who do not have enough money must fall like Newton’s apples into the public education, as it were
some kind of fatal inertia for millions of students or a dead alley without a workplace outlet. This is not
an issue of public education versus private, but rather of the lack of mechanisms to eradicate from the
world educational structure the parochialism of the pseudo clones. It is they who in an individual or
group way gnaw away continuously and disguisedly at the quality and educational seriousness, whether
it is public, private or hybrid.

In innumerable cases in south of Europe experience shows in the field of the HCI and the emerging
technologies that anything that is abnormal, immoral, illicit, among so many other adjectives has in the
Summit of power people or rather characters who have spent part of their lives in a private structure,
that is, religious in EU. Let’s not forget that dogmatically they are above anything that entails order or
cosmos. That is, they define themselves as a species superior to all the humans, and their actions can’t be
governed by the rules of a local, provincial, regional, state or international rules. The rest of the citizens
are forced to suffer the consequences of the debauchery that they exercise on the global village. The 3D
displays, artificial intelligence, augmented reality, big data, biotechnology, brain-computer interface,
cloud computing, computer sciences, cryptocurrency, educational structure, healthcare system, im-
mersive virtual reality, machine translation, magnetic levitation, nanotechnology, new technologies of
information and communication, powered exoskeleton, quantum information, robotics, semantic web,
smart cities, etc., aren’t exempted from that reality.

Fortunately, even today, beyond the borders of the allegedly economically developed communities,
there are realities where the public quality in education beats by far the private one. Those oasis of
knowledge, joined to the vocation for teaching of their protagonists, support the progressive transfer
of the knowledge and the experience towards the future generations. All of that thanks to a very small
percentage of the taxes that the citizens pay, that allows them to guarantee the access to solid, free and
egalitarian education among its inhabitants. That is, the opposite to what is preached by the mercantilist
supporters of education, to keep on making a desert the basis of the worldwide population pyramid. Here
the emerging technologies and the scientific-education local and global community, related directly and
indirectly to the HCI, have an essential role to differentiate between these two phenomena.

These are real and non-virtual phenomena which entail a continuous denunciation to help the prog-
ress of real scientific knowledge, based on the common good of humankind, in the face of mercantilist
savagery which little by little has been taking hold of science since the late 20th century. That is why it
is important to distinguish with the greatest possible information and verified in situ the places where
the future generations will be trained. Knowing beforehand the tactics and ploys of formational market-
ing, used to attract the potential students in structures that only serve to increase student and workplace
failure, even though the labs have available the latest technological breakthroughs, the professors are
motley and international, a professional outlet is guaranteed in writing and a long etcetera. It can be seen
in this brief listing how we have always been, are and will be immersed in a process of infinite semiosis
when talking about the emerging technologies. They encompass the three main aspects for the survival
of the human being, that is: nutrition, habitation and clothing. Therefore, the emerging technologies will
be fields of research and development that gather the areas of agriculture, building, material sciences,
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energy, electronics, Al, entertainment, medicine, the communication media, the means of transporta-
tion for humans and goods, among so many others. Here is the main reason why there is a bidirectional
interrelation with the HCI.

The human-computer interaction is a natural and advisable context to see grow in harmony a large
part of the progress of the discoveries and inventions of the human being. However, in the last quarter
of a century, it has been a kind of magnet to draw the gardufia and destroy it, internally speaking. Today,
it is useless and shocking to associate it to words like peace, inclusion, wellbeing, happiness, education,
videogames, children, the elderly, the disabled, etc., when some of the individuals who establish those
links at the same time and internationally foster the gardufia factor inside it. Now, if corrective measures
are taken, in what remains of the current decade, it will take one or two generations to achieve its perfect
reorientation towards clearly scientific areas. Areas which can be summed up in some way in the main
keywords of each one of the research works that make up the book. Those words shape the reliable paths
to be followed in the next years. Essentially, the technological ones that are emerging in our days and
whose true democratization may really facilitate and increase the quality of life of all the inhabitants
of the planet, based on the avant-garde of two cornerstones, such as education and healthcare for all.

Many of the research works that make up the current books have been presented orally, in some cases
with their matching demonstrations of hardware and/or software in the following international confer-
ences and/or workshop and/or symposium (2014-2016): ADNTIIC (Advances in New Technologies,
Interactive Interfaces and Communicability), CCGIDIS (Communicability, Computer Graphics and
Innovative Design for Interactive Systems), ESIHISE (Evolution of the Sciences, Informatics, Human
Integration and Scientific Education), HCITISI (Human-Computer Interaction, Telecommunications,
Informatics and Scientific Information), HCITOCH (Human-Computer Interaction, Tourism and Cultural
Heritage), HIASCIT (Horizons for Information Architecture, Security and Cloud Intelligent Technol-
ogy), MSIVISM (Multimedia, Scientific Information and Visualization for Information Systems and
Metrics), RDINIDR (Research and Development in Imaging, Nanotechnology, Industrial Design and
Robotics), and SETECEC (Software and Emerging Technologies for Education, Culture, Entertainment,
and Commerce). All of them are the result of a selection process and a continuous correction process,
in keeping with the indications indicated by the reviewers. The book is organized into 17 chapters. Next
a short summary of each one of them to indicate the main aspects of the work research carried out by
their authors:

In Chapter 1, “Cartographic Information Off-Line and First Nations: A Significant Contribution to
the Enhancement of the Architectural Heritage”, the author, Francisco V. Cipolla-Ficarra stresses the
importance of analogical and digital cartography to revalue the cultural legacy of the first nations in the
American continent. The excellent knowledge of astronomy reached by the early American civilizations
are also underlined, and which were used by the conquerors, to build the religious temples interrelated
to certain cosmological phenomena, whose information was gather by the local civilizations. Besides, a
wide review is made through all the cartography process, stressing its importance, as a creative activity
and the main difficulties in the dissemination of cultural heritage online.

Chapter 2, “Web 2.0 and Health Information Technology: Theory and Applications”, is the title chosen
by its author, Kijpokin Kasemsap, to excellently focus his research work on the use of the technologies
stemming from the social networks and healthcare. Through the work can been the importance of per-
spectives of health information technology, previously analyzing the Web 2.0 applications in knowledge
management, academic libraries, learning and education, among others. In an orderly and sequential
way the author presents each one of the topics, ending with a valuable contribution to the future research
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in this field of knowledge where emerging technologies, healthcare, social networks converge among
many others.

In Chapter 3, the authors of the research “Digital Diorama: An Interactive Multimedia Resource
for Learning the Life Sciences” are Annamaria Poli, Annastella Gambini, Antonella Pezzotti, Alfredo
Broglia, Alessandra Mazzola, Sabrina Muschiato, Carlo Emilio Standoli, Daniela Zambarbieri, and
Fiammetta Costa. They present us the importance of the use of the technologies with didactic purposes.
A masterly project called “Digital Diorama” is the conductive thread of the chapter, which is structured
in a splendid way and accompanied by real images which facilitate the understanding of the text, turn-
ing it into an example to be followed, especially when we refer to educational contents. Where not only
the students/users of these technologies can enrich their knowledge through the exploration of a digital
diorama, but also the professors, since there is a set of strategies explained in a detailed way, which are
valid to be immediately applied in the educational domain.

In Chapter 4, the author of the work “School-Cinema: A Research Experience That Combines Edu-
cational Theories, Educational Processes, and Educational Technologies” is Daniela Tamburini. She
establishes very clearly from the beginning of the text which is the main goal and the secondary goals
of her research. In it is masterfully created a bridge between the social sciences and the new technolo-
gies of information and communication. The work is included in a series of experiments and theoretical
notions of an Italian research project called “School-cinema”. It is a project of humanistic culture and
new media. In it are thoroughly analyzed the pedagogical, sociological, psychological, anthropologi-
cal, communication aspects, among others, of the educational process, resorting to the use of the new
technologies. That is, the core is the human being and in the context is the technology with which the
people are interacting. The issue of the cinema is approached from several perspectives until reaching a
360 degrees vision, from the theoretical-practical point of view. In it is not only included the role of the
students, professors, but also the family environment.

In Chapter 5, “Humans Versus Computers, Systems, and Machines: A Battle for Freedom, Equality,
and Democracy”, its author Alan Radley explains to us from an innovating and philosophical perspective
how computers, operating systems, informatics machines in general are modifying the rights and duties
of the human beings, in a special way, the individual and social freedoms reached across history. In the
chapter is analyzed the evolution of the traditional concepts related to freedom, democracy, etc., and the
changes that are taking place from artificial intelligence, the automation of the human activities, etc.
Besides, the need is explained for counting with tools that boost the private and safe communications in
the internet. For which reason the author proposes the Keymail. A series of new concepts, gathered in a
glossary, are defined by Radley. Through these notions explained across the chapter is obtained an en-
larged vision of what is and will be the future of people in the daily interaction with the new technologies.

In Chapter 6, the author of the study “Cyberbullying: Description, Definition, Characteristics, and
Outcomes” is Michelle Wright. She has broached one of the topics with the greatest impact in the
training of the new generations through the new information and communication technologies such as
cyberbullying, in the case of the children and teenagers, through the social networks. Exceptionally she
makes an argument of easy understanding by the reader of a complex subject in our days, starting by a
state of the art, where are defined in an understandable way the phenomenon and each one of the terms
is detailed. Simultaneously the results of the studies are presented, including the role of the parents and
the schools. The sociological aspect, the social psychology, the eventual solutions to the problem and
some advice, among others of the current chapter are very special, considering each one of the open
lines, starting from it for future research.

XXiv



Preface

In Chapter 7, the authors of the “A Psycho-Pedagogical Model for Evaluating Effectiveness of Stu-
dents’ Learning on the Basis of Electronic Visual Rows” are Svetlana Kostromina, Daria Gnedykh, and
Galina Molodtsova. In it is presented a model aimed at the professors to assess comprehensively the
effectiveness of learner’s information acquisition in e-learning. The research starts with a theoretical
framework where there is a wide and rich bibliographical references to continue further on with those
motivations that justify the elaboration of the current model for evaluating of effectiveness of student’s
learning. Also accompany the detailed exposition of the content, a series of experiments carried out with
students from which can be inferred the complexity of the study carried out. Finally, there is a series of
recommendations derived from the experiments carried out and that may serve as a guideline for other
works related to e-learning, for example.

In Chapter 8, the study carried out by Sandra G. Jiménez-Gonzélez, Ricardo Mendoza-Gonzalez,
and Huizilopoztli Luna-Garcia presented under the title of “Guidelines Based on Need-Findings Study
and Communication Types to Design Interactions for MOOCSs” has four main keywords: MOOCs (Mas-
sive Open Online Courses), platforms, distance education, and design guidelines. Those words make
apparent a very well structured study with regard to a first ser of design guidelines for the developers of
interfaces for MOOC:s. The proposal made by the authors encompasses four types of communication in
distance education. Step by step, the authors explain in detail, through synthetic tables, each one of the
techniques and methods used for the elaboration of the design guide, tending to create a bridge between
educators and distance educators.

In Chapter 9, Andreas Kratky is the author of the research called “Personal Touch: A Viewing-Angle-
Compensated Multi-Layer Touch Display”. In it the author reveals the main advantages of the large
format touch screens, especially for the museums. The personal touch system is a functional solution
and with attractive practical results with the users at the moment of interacting, where an augmented-
reality display system combining real objects with superimposed interactive graphics. The chapter is
perfectly interrelated in each one of its parts, with examples of a real project. In the explanation of the
personal touch system, converge the notions of design, the factors considered in the implementation of
the system, the heuristic for viewing-angle-compensation, etc. Finally, the experiments carried out with
real users allows not only to increase the potentiality of the use of the current solution, but also establish
and boost research lines in the framework of the human-computer interaction, design of interactive sys-
tems, augmented reality, emerging technologies for cultural heritage and tourism, among many others.

In Chapter 10, “Supporting Motion Capture Acting Through a Mixed Reality Application” is stressed
the importance of the motion capture in the computer animation. In that sense the authors, Daniel Kade,
Rikard Lindell, Hakan Urey, and Oguzhan Ozcan, explain each one of the outstanding aspects of the
motion capture applied to the human beings, starting by a state of the art where are already presented
the challenges of the current technique, the role of the actors with their emotions and the context where
they will be immersed. Besides, they have developed a prototype, with which they are getting positive
results. Its software and hardware has been evaluated with real users. In the test can be seen the use of
techniques and methods to compile the data stemming from the formal sciences, as is the case of the
interviews, to mention one example. The conclusions reached by the authors allow to know beforehand
certain emotional reactions of the actors when they are immersed in the virtual environments.

In Chapter 11, the research work “Facebook, Tele-Collaboration, and International Access to
Technology in the Classroom,” has two authors, Karen Woodman and Vasilia Kourtis-Kazoullis. In it
is stressed the importance of Facebook in the learning in the classroom working with students from
several continents. The authors have got splendid results in graduate education students’ perceptions

XXV



Preface

on the use of technologies in classrooms of Australia and Greece. The experiments have demonstrated
points of convergence in the online applications, in spite of the geographical distance between Europe
and Oceania. These results may serve to boost the use of the new technologies and the social networks
inside the classrooms. The cultural factor of the group of study has boost even more the results reached,
with the crosshairs set on future studies. The universe of study was not only composed of Australian and
Greek students, but also Chinese, Filipinos, Malayans, Saudis and South Koreans. An updated group of
references allows to broaden the topics dealt with in the chapter.

In Chapter 12, and under the title “Contextual Issues in Groupware Applications for Educational
Support Groups”, its authors, Huizilopoztli Luna-Garcia, Ricardo Mendoza-Gonzéalez, Laura C. Rodri-
guez-Martinez, Mario A. Rodriguez-Diaz, Guadalupe Lara-Cisneros, Carlos R. Ordaz-Garcia, Sandra
Mercado-Pérez, and Alejandro U. Lopez-Orozco, present the importance of work groups in the use of
the new technologies, within and without the classroom. The main goal is to achieve a basic but well-
designed user interfaces for groupware applications for which they base themselves on two main axes:
the users’ interactive requirements and the functional requirements to support users’ interactions. In the
background section the authors reveal the main differences between HCI and UX, as well as a state of the
art of the presented topic. It is also interesting to stress the correct use of some techniques deriving from
the social sciences, such as the observation interview, focus group, etc. In this regard are incorporated
each one of the tactics followed for the compiling of the information with the users.

In Chapter 13, the authors of the research “An Exploratory Study on the Interaction Beyond Virtual
Environments to Improve Listening Ability When Learning English as a Second Language”, are Pablo
A. Alcaraz-Valencia, Laura S. Gaytan-Lugo, and Sara C. Hernandez Gallardo. They have focused their
research on the study of English as a second language in Mexico. They do it through holographic tech-
nologies and a series of recommendations obtained from the experiments carried out with real students.
Essentially they have based themselves on the listening factor for the learning of a second language,
and the use of holography. A set of premises such as definitions of listening in learning English as a
second language and the positive and negative strategies in order to process perceived audio input, has
led them to surprising results, resorting to experiments that didn’t require great financial resources.
Once overcome the stage of study of the state of the art, which has produced a wide compilation of
bibliographical references, like the diverse strategies followed, their research aimed at selecting the best
technology available for listening comprehension, bearing in mind the contextual factor, the experiences
and the background of the students, for instance.

In Chapter 14, Mehmet Donmez, Kursat Cagiltay, Serkan Alkan, Fuat Bolukbas, and Goknur Kaplan
AKkilli are the authors of the study that they have called “Use of Large Multi-Touch Interfaces: A Research
on Usability and Design Aspects”. Experiments with users, interactive design, multi-touch interfaces,
usability, etc., are some of so many issues which are approached across the study. In it is stressed an
experimental approach incorporating a large multi touch interface environment, for instance. In almost
all the sections it is easy to detect the presence of the intersection of the formal and factual sciences.
There is a complete description of the technological aspects as well as the methodology used at the mo-
ment of carrying out the experiments with the real users. The results obtained during the analysis of the
eye tracking data of users are perfectly framed in the domain of HCI and make up a reference point for
other analogous studies.

In Chapter 15, “A Multi-Agent Model for Personalizing Learning Material for Collaborative Groups”
is the title chosen by its authors, Pablo Santana-Mansilla, Rosanna Costaguta, and Silvia Schiaffino, to
give a reference to the current research. The main goal is the elaboration of a multi-agent model that
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personalizes the delivery of learning, especially when groups of collaborative students denote a loss of
knowledge and orientation in the search of online materials. The experiments carried out in a methodical
and comprehensive way have allowed to compile transcendental information to detect the errors of the
students and particularly in their search of learning material, writings in English and Spanish. Internally,
the research has a classical structure, well articulated in each one of its sections, and with a specializa-
tion in the methods for searching multilingual documents. The comparative work in the state of the art
makes it possible to quickly detect the pros and cons in the choice of the best alternatives as it can be
seen in subjects related to the comparison of recommender systems for e-learning: evaluation of search
results considered relevant. among others.

In Chapter 16, the authors of the study “Scientific Information Superhighway Versus Scientific
Information Backroads in Computer Science” are Francisco V. Cipolla-Ficarra, Donald Nilson, and
Jacqueline Alma. It is study where is examined the quality of the indexation of the scientific works in
the international databases, akin to computer sciences, computer graphics, human-computer interaction,
augmented reality, education, etc. Simultaneously are analyzed the workplace consequences, when the
future professionals are already excluded in the student stage from the publications, regardless of whether
the university is public, private or hybrid. Comparing these human and social factors will lead to the
generation of two levels or scientific strata, those who circulate in the high speed highways and those
who are literally pushed to circulate through the back roads. mainly for financial reasons. A historical
analysis of the main online databases or Internet browser allows to detect certain power groups and
behaviour considered as human factors that hugely damage the progress of the human-computer interac-
tion and the studies related to the emerging technologies. Finally, is presented a first guide to determine
the quality of the research groups starting from the way in which their publications are made, allegedly
belonging to the whole of those that are called scientific.

In Chapter, 17, the research work called “Rendering and Video Games,” the authors are Francisco V.
Cipolla-Ficarra, Jacqueline Alma and Miguel Cipolla-Ficarra. They make apparent a triadic relationship
at the moment of examining the interactive desing in the videogames for adults, with special interest
in the rendering of the static and dynamic images. Besides, the chapter dwells on the software, hard-
ware, and interactive design strategies for the production of three-dimensional videogames, as well as
the generation of virtual characters. In each one of the sections there is a short diachronic review, with
relation to the evolution of the software, the hardware and the interactive design. The authors point out
the limitations of the past, and indicate whether they have been surpassed in the present, substantially
in the original contents and the interaction between the user and the emerging technologies, when we
refer to the categories of interactive design, for instance. Lastly, the results are presented of a heuristic
assessment of the videogames, distributed in the whole planet, many of which have set a landmark in
the history of pastimes, through the use of the personal computer.
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You cannot build character and courage by taking away man’s initiative and independence
— Abraham Lincoln (1809-1865)
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Introduction

In the short time that is left before entering the third decade of the new millennium, it can already be seen
the tendency towards invisibility of the technology in a myriad devices of daily life, within and without
the home. It suffices to watch and thin, the possibilities that are offered by certain new hardware devices
of a very low cost such as the Raspberry Pi computer (www.raspberrypi.org), whose only or simple
plate hailing from the UK, has as its main goal the fostering of computer science teaching in high and
primary school. These plates used in the glasses and mirrors give us the option of unfolding interactive
menus, opaque and/or transparent, with information related to meteorology, the month calendar, the
time, news headlines, etc. (Figure 1). Besides, it can be programmed to manage several devices in the
domotic or intelligent house, for instance. The computer is an open software and its operative system is
already compatible with a version of the Windows 10.

That is, technologically we are in a metamorphosis which will drives us from miniaturization towards
the invisibility of the current computer and/or telematic devices keeping or increasing the communica-
bility between the human beings and computers. In other words, the new technological devices, with
small size, with a minimalist device and empathic towards interaction will tend to merge, exponentially
increasing their functions. In this context, quanta computer science and the expansion of communica-
bility will take a very important role, the same as artificial intelligence and all its derivations. It is a

Figure 1. A cheap computer for intelligent glasses and mirrors
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vertiginous process which entails quickly widening the horizon of new neutral scientific research, that
is, noncommercial, for a myriad of potential new users. In this sense, new and interesting horizons are
opening for the human-computer interaction (HCI), especially that which is aimed at the seriousness
and universality of the obtained results.

Since the late 20™ century the human-computer interaction as an area of scientific knowledge has
passed from being an intersection of professional disciplines of the formal and factual sciences to a
chaotic gathering of said sciences in the new millennium, where the partial fields of studies from en-
gineering usability of the 90s (Nielsen, 1992) are nowadays total or global contexts under the label of
user experience (UX). Oddly enough in this boundless expansion of the human-computer interaction
among the human beings and the new technologies different dynamic and/or static media of interactive
communication are still being used. It is there where communication and, very specially, the quality of
communication, that is, communicability, is one of the vital focuses of the research for the new decade
and especially not only with the horizon of 2020, but rather with the look set on 2050, in the educational
and scientific field, for instance.

This endless inclusion inside the human-computer interaction in other areas of knowledge under
expressive formulas such as interdisciplinarity, transdisciplinarity, multidisciplinarity, transversality,
etc. indicate the presence of the wild mercantilism of the sciences and all its derivations, starting by
teaching, whether it is secular or not, and the training of professionals and/or experts of this sector. It is a
disorderly widening of new horizons, stemming from a variegated range of professions. Some examples
may be nuclear engineering, industrial engineering, fine arts graduates, anthropology, mathematicians,
physicists, among many others. Professionals who are geographically located and mostly in the societ-
ies with theoretically developed economies, but which have found in the human-computer interaction a
kind of panacea for daily survival, and turn this scientific sector a space of study without rules. That is,
everything goes, applying the pecking order. In few words, it is the eternal dilemma of the lack of bal-
ance between the formal and the factual sciences (Bunge, 1981; Ander-egg, 1986), where the former try
to take a place of supremacy with regard to the latter. One of the genesis of that phenomenon has been
the expansion in the use of the computers, which leads us to review previously and briefly the notions
of sciences, mathematics, physics and engineering.

Mathematics is regarded as the “godmother of the sciences”, because of the generality of the results
that are obtained from it. That is, a priori it has no bounds in its applications, whether it is in the study
of the numbers and the calculations as well as the space and the structures. To such extent that in our
days each one of the technical or scientific disciplines which range from physics to engineering, or from
descriptive statistics to computer sciences, resort constantly to the calculation, analysis and modelling
stemming from mathematics. However, in the field of the social sciences (Kincaid, 2012), sometimes
that exaggerated quantification applied to the elaboration of design models of interactive systems, the
partial and generalized conclusions of heuristic analysis, the quick extrapolation of non-verified results
of research-in-progress etc., all of them aimed at the learning processes, creative or original contents
for the teaching of children, the elderly, the disabled, etc., may seriously damage the communicability
among the potential users and the new interactive technological devices. Quantifying and quantification
are not synonymous of quality and qualification, in two essential pillars of the societies such as educa-
tion and healthcare, even if mathematics, has a long tradition in the whole history of the evolution of the
civilizations and alphabets (Veltman, 2014) in our planet. It has been the first discipline in having avail-
able rigorous methods, which have allowed it to increase its field of action with the computers. In this
regard it is worth mentioning the equations that have changed the world, according to Ian Stewart: The
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Pythagorean Theorem, Logarithms, Calculus, Law of Gravity, The square root of -1, Euler’s Polyhedra
Formula, Normal distribution, Wave Equation, Fourier Transform, Navier-Stokes Equations, Maxwell’s
Equations, Second Law of Thermodynamics, Relativity, Schrodinger’s Equation, Information Theory,
Chaos Theory and Black-Scholes Equation (Stewart, 2012).

Physics is one of the earliest academic disciplines, perhaps the oldest, since astronomy is one of its
branches of knowledge. Most ancient civilizations in each one of the continents have been looking for
explanations of the functioning of their environment. In that sense they started by analyzing the nightly
and daily sky, that is, the stars, the comets, the moon, the sun, etc., and associated phenomena such
as the sun and moon eclipses. This led to many interpretations of a more philosophical that physical
nature. Consequently, in those moments physics was called natural philosophy. Many philosophers can
be found in the genesis of physics, such as Aristotle or Thales of Miletus (Moledo & Olszevicki, 2015),
among others, because they were the first to try to find some kind of explanation to the phenomena that
surrounded them. During these two latter millennia, physics was regarded as part of what is currently
called philosophy, chemistry and certain branches of biology and mathematics. In the 17" century, with
the scientific revolution it became a modern science. However, in some spheres such as mathematical
physics and quantum chemistry, the boundaries of physics are still hard to distinguish. Here is a field
where the boundaries are very elastic, temporally and professionally speaking, apart from the fact that
physics can be defined synthetically as a natural sciences which devotes itself to the study of energy,
matter, time and space as well as the interaction of these four notions with each other.

Historically physics precedes electric engineering. Electric engineering applies knowledge of sciences
such as physics and mathematics. Given its evolution in time, now it encompasses a series of disciplines
which include telecommunications, electronics, control systems and the processing of signals, electri-
cal engineering . It is necessary to remember that in relation of the spatial or contextual variable that is
used, the term electric engineering may or not encompass electronic engineering, which arises as one
subdivision of it and has had an important evolution since the invention of the tube or thermo-ion valve
and the radio. That is, primary technology for the birth and development of the Global Village, in the
20" century (McLuhan & Powers, 1989).

In its beginnings engineering was related almost exclusively to military, government and religious
activities. It suffices to mention the fortresses and their embankments, the roads and the bridges, the
ports and the lighthouses, etc. A genius of Renaissance such as Leonardo Da Vinci, interrelated excep-
tionally art with engineering, as it can be seen in the wide collection of his masterpieces. In peace time
engineering, theoretically, has to be at the service of the wellbeing of mankind, excluding the bellicose
framework. Hence that when the early universities started to offer this career they called it civil engineer-
ing to distinguish it from that carried out by the warriors, that is, military engineering.

Etymologically the term sciences stems from the Latin “scire” which means to know. However, the
Latin verb “scire” refers to a form of knowledge and accumulation of knowledge. Mario Bunge claims
that science grows from common knowledge and surpasses it with its growth (Bunge, 1981). Scientific
research starts in the same place where experience and knowledge stop solving problems or even ap-
proach them. In other terms, it is the social practice when the human being faces a series of problems
which can’t be solved with the daily knowledge, nor through common sense. This is a very common
mistake by using indiscriminately the notion of empathy in interactive design, in myriad situations more
related to social communication that with the actual experience of the users. That is, cyclically the same
mistakes are repeated which at the end of the first millennium, when they were used as synonymous, on
the banks of the European Mediterranean, the notion of usability and a quality attribute for an interactive
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system, whether it is online or offline, such as accessibility, what Leggett and Schnase, calls hyperbase
(Leggett & Schnase, 1994), that is, the data base.

Simultaneously, Aristotle claimed that to the human being eager to know and widen his knowledge
external grasp of events and observation isn’t enough, nor common sense, since there are phenomena
which can’t be grasped solely at the perceptive level (Moledo & Olszevicki, 2015). That is, it is neces-
sary to overcome the immediacy of the sensorial certainty of the spontaneous knowledge of daily life.
Precisely it is this qualitative leap which leads us to scientific knowledge. Undeniably this does not mean
an extreme discontinuity as far as nature is concerned, but yes concerning method. Between both types
of knowledge the differentiator isn’t given by the nature of the object of study, but because of the form
or procedure of acquisition of knowledge, particularly in the social sciences. In contrast, in the sciences
of physics, for instance, there is a total break between both kinds of knowledge. Here is another essential
difference between formal and factual sciences. A short historical review of the evolution of science al-
lows us to complete a first state-of-the-art to better understand certain causes and effects of some human
and social factors in the framework of the new technologies which will be approached in the handbook.

The greeks considered two dimensions of sciences: one theoretical and the other practical, but they
focused on the first one. It was the Arabs who leaning on Greek knowledge concerned themselves with
the application of sciences in its practical function and its utilitarian character. Precisely the practical
accessibility contains the notion of utility, and it is one of the branches from which derives the term
“usability, with its five classical principles for the use of the early hypertextual systems at the end of the
80s and early 90s, which were enunciated by Nielsen: easy to learn, efficient to use, few errors, easy to
remember, and subjectively pleasing (Nielsen, 1990). However, those principles lacked attributes and
quality metrics (Nielsen, 1990; Nielsen, 1992), as well as a procedure for their evaluation, starting by
the design, where the equation quickness of evaluation, high quality of the obtained results and low costs
were present. In this sense, several “classical” disciplines of the factual sciences, for instance, have been
very useful to fill that measurement void, resorting to notions of semiotics, design models of the interac-
tive systems, the human-computer interaction and software engineering among others.

With Francis Bacon starts a tradition of accumulation of data, observations and formulation of hypoth-
esis (Ander-egg, 1986; Moledo & Olszevicki, 2015). This process peaks at the end of the Renaissance
with Galileo and Newton, in the 16" century, and science appears in its modern sense of notion, with a
common denominator such as its rationalistic and empirical character. The Renaissance and Humanism
create the right climate for the irruption and development of science by overcoming the tendencies to
abstract speculation and dogmatism typical of the Middle Ages. The humanists were heirs of a general
paradigm in dissolution and they didn’t have a new paradigm with which to replace it. However, they were
contributing to draw its general lines, having got rid of the theological issues, aside from the scholastic
discussions between realists and nominalists.

The humanist, the scientist, the artist and the Renaissance technician, many times rolled into one
(nowadays, we can find this tendency in some pseudo experts in humanistic computer science, for in-
stance). However, they at that time started the union between experimental science and mathematics,
between empirical practice and theory, established a new way to perceive time, space and the world which
gave its foundations to the mechanical philosophy of the 17" century and the scientific revolution. In
short, it isn’t any longer about making speculations, but directly watching the facts. The sources of sci-
ence aren’t given by arguments of authority, but by principles and laws which are deduced from reality.

From the 17th century onwards science and technique will be joined in a increasingly narrower reci-
procity of functions. Science ceases to be a 100% intellectual activity in itself and for itself, a knowledge
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of things, to acquire every time more a clear motivation aimed at “doing things”. The techniques, that is,
the instruments of the practical activities, start to be used for the advance of science. Francis Bacon points
out the importance of statistics for the progress of the sciences and the need for empirical verification.

The empiricism of Bacon will influence the new ways of approaching reality, that is, the observation
and experimentation will constitute the main sources of knowledge. Kant will stress the importance of
reason as a source of knowledge. In our days, sometimes, the empirical verification may not exist when
the results obtained with the new college study plans of the new millennium are examined, such as the
reduction of the time to obtain university diplomas with the simple purpose of increasing the statistic
number of the population with college degrees.

Taking this short historical route to the surface of a compass, it is possible to establish the cardinal
points over which the needle passes at the moment of getting orientation not only in the strategic sectors
of the new technologies of information and communication, but also in knowing the motivations and
reason for which certain human and social factors related to the human-computer interaction, to mention
two examples last with the passing of time (Salvendy, 2012). Therefore, a diachronic view is always
necessary. Besides, it is one of the main strategies to escape the last fashions in issues of research and
development (R&D), generally fostered from public, private or hybrid financial bodies for the sale of their
services and/or products, related directly and/or indirectly to the latest technologies. The research that
doesn’t belong to the set of the “latest fashions” is where the scientific principles are usually respected
in almost 100% of the studied cases. Besides, these are centres where is fostered the creation of solid,
dynamic and avant-garde structure, since the mercantilist factor practically doesn’t exist.

This mercantilist factor, aimed at obtaining the greatest profits in the least possible time in our days
is gnawing at not only the scientific system but also at its structure. A structure that entails a long time
in being set up and seeing it work correctly. For instance, in the transition from the old to the new mil-
lennium and with the democratization of the internet (Carr, 2010), many made a heavy bet on the virtual
firms, ecommerce, etc. thus generating a bubble that burst in the first decade of the 21 century. The
motives were several ranging from the speed of the networks to the issue of security in the transactions,
going also through the reliability of the potential users in the face of the technological novelty as well
as the different speed in which the hardware moves in relation to the software (the former is faster than
the latter).

Currently, and in this sense, some applications of the social networks, such as YouTube may be of
great use to detect at mere sight the quality of experiments carried out in the context of the user experi-
ence (UX), HCI, usability engineering, etc., with users at the moment of interacting with the computers,
tablet, PC, iPhone, etc. For instance, in the Figures 2, 3 and 4 we see an experiment with real users in a
Barcelona association which has ceded a classroom with computers to carry out an experiment related
to the videogames for the elderly (positive ageing or zero ageing, financed by foundations, banks, gov-
ernment bodies, universities, etc., local and/or European). However, the results obtained to not adjust at
all to previously described scientific and experimental principles. In said images it can be seen at mere
sight that not only the computers aren’t equal among themselves, whether it is from the point of view
of the hardware and the software (keyboards, mouse, monitors, etc.) preventing the standardization of
the time of access to the applications, since they are different from each other. Besides, there are users
who do not really belong to the third age as well as you can see participants who interact with the PC
individually, between two or more, as it can be seen in the several frames that make up the video. This
is a small example of how it is necessary to eradicate the fads in the educational-experimental field.
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Figure 2. Experiments that do not abide by the epistemological principles of the factual sciences
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Figure 4. Non-homogeneous use of software and hardware

Now inside the current context of the latest novelties of the NICTs (New Information and Communica-
tion Technology), two rhetorical questions are elementary: How to prevent the fashions or rather pseudo
fashion, essentially in the training stage of the would-be professionals? A priori, what new technologies
can escape the fleeting phenomenon of the fashions or of access only to a given elite of the population
with the look set on the future in the middle and long term?

The first question finds a very brief and simple answer derived from the data bases where the scientific
works are indexed. In them it can quickly be detected the ability, the competence, the knowledge and
the scientific profile of the professors of graduate programs, engineering courses, masters, specializa-
tion courses, doctorates, post-doctorates, etc. There it is easy to check whether in their student period
those professors have monographic publications, that is, with a single author, the main author, or in all
their publications there are several authors. If all their publications have several authors, it means that
the degree of scientific production is shared in a stage which should be autonomous or monographic to
show their ability of researching self-sufficiency. In both cases it is also important to determine the total
of international publications of that period.

A valid parameter of a “PhD Professor” is to have had at least five (minimun) or seven/ten (ideal)
monographic or autonomous publications irrespective of the data base where those international scien-
tific publications have been indexed. This parameter may sound to many heads of the current training
courses in the EU as something old or of the past century. However, it is the vital key to determine the
quality of teaching. Besides, it is the way to prevent that the students and/or their parents fall into the trap
of the educational mercantilism, attracted by the mermaid song of advertising or propaganda, manifest
or latent, in the traditional mainstream media (radio, tv, newspapers, etc.) and in the social networks.
Mermaid songs for the local and global promotion which include even the possibility of publishing
scientific articles since the first months when the student is taking subjects of a master, for instance.

It is also very important that all the promoted courses have a free access to the detailed information
of each one of the programmes of their subjects, with their matching bibliographical references: the
listing of tenured professors, assistants, aids, with their matching curricula; the equipment (software
and the hardware, for instance) in the labs for the experiments or practices; the dedication of the head of
department and his/her collaborators to teaching and research, that is, if they are part-time or full-time,
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among many other variables, belonging to the transparency and free access to online information. When
there are no international publications or they are mostly shared, the faculty of the training/university
centre will tend to not train the students to face in an autonomous and efficient way the challenges at the
workplace once they have finished their studies. To such an extent that nowadays many computer science
technicians in the south of Europe, who carry out outsourcing tasks for the maintenance, installation,
etc., of printers, computers, servers, etc., do not know how to solve in an independent and professional
way the problems posed to them without previously contacting their colleagues from their headquarters
through the cell phone or the internet.

With regard to the second question sometimes it is necessary to give time to time when we are in
the face of certain discoveries and/or inventions in the technological framework. However, our compass
allows us already to anticipate some roads to be followed (Ross, 2016). In the first place, everything
concerning artificial intelligence and especially domestic robotics will generate a new market of products
and services, particularly in the Asian countries, where certain cultures accept the robot as yet another
member of the family. In this regard it can be stressed the role of the androids with a human face, as it
can be seen in Figure 5. Here also an interesting field of study is opening up between realism and the
artificiality of the human movements, at the moment of simulating or emulating that reality. In America,
Europe and Oceania industrial robotics and everything concerning automatism will keep on growing in
an exponential way.

The social networks will keep on having their ups and downs for reasons of differentiation between
freedom and debauchery. This will lead to a further control of the access to the internet until doing it in
a nominative way, like that who accesses a bank account, from the home. So that everything concerning
cyber security, cyber behaviour, rights and obligations of the users, etc., will tend to expand. The digital
natives will not oppose the loss of freedoms, because without the devices of the multimedia mobile phones
and all their applications they would have difficulties to carry out arithmetic operations, such as divisions
and multiplications and they will increasingly lose their skills for the reading of texts, digital or not, as
well indicates abc in his work abc. Therefore, the architecture of information and data analysis is another
sector which will tend to grow to the extent to which the access to the information will remain free and

Figure 5. Android with a human face (kodomoroid)
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without cost. In this field specialists will be needed because the user of the interactive systems of the
next decades will tend to lose skills for learning, memorization, the ability to establish associations, etc.

A human being who will undergo great environmental and technological changes through the smart
cities. Where the drones will not simply be devices for the transportation of books or other objects, but
also a means of air transportation for people, whether it is in a car or a bike as it can be seen in the Fig-
ures 6 and 7. At the home the wireless networks and the automatic devices are opening service sectors
starting from the interactive communications such as domotics since the start of the new millennium.

Everything concerning medicine and the use of the new technologies will keep opening the gap
between the great scientific breakthroughs whether it is in the framework of genomics the interactive
systems and the brain handled devices, scientific visualization, three-dimensional, etc. with those users
and patients who have access not to the latest technological breakthroughs but to the simplest of the
healthcare systems. Public or private health systems where the patient and the environment of close rela-
tives are central and not peripheral, such as simple numerical or alphanumeric codes of a health system.
They have to keep on being informed constantly about the evolution of the disease and the options about
the different methods and techniques to advance in the best possible way in the healing of the diseases
or the improvement of health, in a safe and controlled way. This is a field where the breakthroughs in
the matter of ecommerce should be more applied, especially when information is given to the patients
and their close relatives.

Figure 6. Prototype of a bike

Source: Scorpion-3, hoverbike (www.hoversurf.com)
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Figure 7. Experimental transportation of people in cars
Source: EHang 184 (www.ehang.com)

From all the sectors enumerated the latest is the most important, because the real heritage of the
human being will keep on being invisible and will be called health. Besides, healthcare and education
are the real cornerstones of any community that calls itself developed. Therefore, yesterday, today and
tomorrow the new technologies of communication and information must be at the service of the human
being and not the other way around.

Lastly each one of the diverse research works compiled in the current handbook generates a kind of
strategic links, indispensable and dynamic, of theoretical and practical knowledge, which will not only
help to analyze and better understand the current situation of the sciences and some of its disciplines,
but also go ahead of the future areas of scientific interest and daily coexistence for millions of users of
the new technologies, professors, students, researchers, businessmen, industrialists, designers, among
so many others.

Francisco V. Cipolla-Ficarra
Latin Association of Human-Computer Interaction, Spain & International Association of Interactive
Communication, Italy
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Chapter 1

Cartographic Information

Off-Line and First Nations:
A Significant Contribution to the
Enhancement of the Architectural Heritage

Francisco V. Cipolla-Ficarra
Latin Association of Human-Computer Interaction, Spain & International Association of Interactive
Communication, Italy

ABSTRACT

We present the importance of analogical and digital cartography in the reconstruction of the cultural
heritage of the first nations. Besides, through the cartographic information and the interactive multimedia
systems, we examine the metamorphose of ancient pre-Columbus constructions, whose physical sites
were based in the advanced knowledge of those civilizations in astronomy issues. We also present the
main stages in the digital cartographic generation for their later use in the multimedia systems. Finally,
we sum up the difficulties in the diffusion of certain historic contents compiled in the off-line multimedia
supports, in the Internet and in the current social networks.

INTRODUCTION

As arule, in daily life human beings have some points of reference of the architectonical surroundings,
such as a mountain, a river, a tower, a fountain, a monument, a square, a market, etc. They are natural
and/or artificial spaces which serve to orient people in their constant daily activities. The importance
of those points of reference is easily detected at the moment they undergo an unexpected modification,
thus generating a disorientation in the perambulating of people. For instance, after a strong quake, in
which those points of reference are totally destroyed, many people surviving to the catastrophe do not
know where to go. In those situations, neither signage nor cartography, for instance can help 100%
those people, since the human and social factors overcome for a lapse of time the help coming from
the convergence of the last generation software and hardware. The current research work is structured
in the following way: a brief state-of-the-art, the phases in the generation of the traditional and digital
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cartography, examples of historical and analogical cartography, the analysis of a multimedia system
where there is a theoretical-practical intersection of the main issues of the current work, the learned
lessons and the conclusions.

It is in the creation of maps where there is an intersection of computer graphics, digital photography,
digital impression, satellites, cultural algorithms, etc. (Cipolla-Ficarra, 1993; Dent, Torguson, & Hodler,
2008; Reynolds, Ali & Jayyousi, 2008) As a rule, in the institutions charged with the cartography of
a territory such as can be for geopolitical reasons, it is easy to come across with a classical structure,
divided into three main areas, such as photogrammetric, satellite image and thematic (Cipolla-Ficarra,
1993; Robinson, et al., 1995). The greater the quality is in the grasping of the first images and the data
in general, the fewer are the mistakes to be corrected, and consequently the sooner optimal results will
be obtained from the qualitative point of view. In photogrammetry, the data are obtained in a vertical
way, through a photo camera (Wild RC 30) implemented in a plane, for instance. Later on, the pictures
are developed (Cipolla-Ficarra, 1993).

In the 90s and in the institutions devoted to these tasks such as ICC (Catalan Institute of Cartography
—Barcelona, Spain) each photogram was of about 23x23 cm (Cipolla-Ficarra, 1993). The union of the
pictures of a first stereoscopic vision of the surface, that is, is seen in relief. The digitalization of the
pictures is made with a scanner. The images stemming from the satellite contain information compiled by
sensors capable of “reading” the electromagnetic radiation emitted by the earth surface. Such radiation is

Figure 1. A classical group of figures of the 90s for the obtainment of analogical and digital images for
digital cartography: plane with Wild RC- 10 photogrammetric cameras, cameras for oblique photography
Rollei 6008, etc.), scanner to digitalize analogical images, manual edition, plotter printer, etc., to get a
high-resolution map, field work (geodesy)
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variable in relation to the coverage of the earth, that is to say, it is not the same in a forest as in a desert,
since the vegetation also emits radiation. There is a calculation process in the sensor with relation to the
waves inside the band of the electromagnetic spectrum. All of that in relation to the information units or
resolution elements: the pixel (Cipolla-Ficarra, 2015). Since this information is digital, it is stored quickly
in the databases. Finally, the thematic starts with an analysis of the different sources of data collection,
which is related to the work or project that will be carried out. In other words, there is a convergence of
satellite images, aerial pictures taken from planes, statistical data, geographical information systems,
atlas and/or digital encyclopaedias, etc. (Dent, Torguson & Hodler, 2008; Riffenburgh, 2014).

A CLASSICAL TREATMENT OF THE IMAGES IN THE INTERSECTION
OF THE ANALOGICAL AND DIGITAL GRAPHIC ARTS

The compiled photogrammetric data are processed bearing in mind several stages, such as the orientation
of the photographs, to the purpose of establishing the location of the photo camera in space and in each
instant of the area being worked on; the photogrammetric restitution (digital format of the images); the
field revision, to verify what was made in the previous stage, since there can be components not included
for reasons of dimensions, shadows, etc. These are incorporated into the successive stages; the digital
edition and finally the drawing of the digital map with in a large dimension and high quality plotter.

Another of the tasks in cartographic elaboration consists in generating an elevation model of the
territory which has been flown over. This is a 100% activity of three-dimensional graphic computing,
with the purpose of modifying the possible geometrical mistakes, elaborating perspectives, etc. The
geometrical changes correspond to the application of dots on the vertical of the ground they depict. The
motivations of these activities consist in controlling and/or adjusting the variations of the height of the
plane at the moment of the compiling of the information. The image obtained is called orthophoto. This
image was traditionally filmed with a laser printer. In this way, what is called an orthomap, is obtained
at the moment of editing that film.

The images of the satellites are accumulated into its different channels. Through a special software it
is determined which channel will carry more information per every pixel. The channels have the colours
cyan, yellow and magenta. With these colours, a primary image of the area is obtained, but whose colour
is not the real one. Here also several tasks of geometric makeovers are made in order to improve the image
from the radiometrite point of view, eradicating the eventual atmospheric “noise”. Besides, it is possible
to highlight the valleys, rivers, etc., stressing the lineal shapes. Finally, the obtained image is transferred
to a high-resolution laser printer. If that image is oriented towards thematic cartography, for instance, it
is at this moment where subtitles would be introduced, for instance. Besides, classes are established and
the symbology to which they refer. Later on, are included the geographical units which are considered,
and in relation to the classes, technically called classified base. To the purpose of differentiating each
zone a colour, a texture, a shape is used, etc., which follows previous parameters of universal coding for
a better local and global communication (Rosneberg & Grafton, 2012; Salvendy, 2012; Shneiderman,
2002; De Kerckhove, 1999; Sebeok, 2001). All these data come generally into the phase usually called
“process control” to verify the data stored in the digital supports. The inconsistencies and/or mistakes are
corrected through the digital edition. Once that control is overcome, in the late 90s, the map was filmed
and later on reprinted. In the new millennium, the drones with very high resolution digital cameras can
not only speed up the process control stage, but the quality and the accuracy of the early photographs,
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it considerably reduces the time of processing the information and besides, the costs. For instance, in
the following figures related to the last survivor of a language belonging to an indigenous culture in the
south of Chile, its points of reference are the mountains and the lakes.

A natural environment which has changed very little across the centuries since there are no architec-
tonic constructions which have survived the passing of time, such as the pyramids in Central America,
for instance. However, in the natural environments of the mountains and the caves, in the south of the

Figure 2. Last indigenous linguistic survivor (living treasure of humanity, according to UNESCO) in
Chile (www.elpais.es —09.01.2014)

Figure 3. Photographs of the 19th century of the natives in the south of the American continent who
spoke yagan (www.elpais.es —09.01.2014)
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Figure 4. Photographs of the natural environment of those towns, visited by Darwin, for instance, in
Williams Port (www.elpais.es —09.01.2014)

= -
=

American continent, there is also the astronomical and artistic confluence, in several geographical spots.
One of them is the yellow cave, where the cave paintings of the first nations join the advanced studies
of astronomy of those inhabitants in regard to the movements of translation of the sun, for instance.
Those are millenary works which allow one to apply the new technologies for digital photography. For
instance, the method of infrared reproduction of the cave paintings, by Asbjorn Pedersen (Ferreira-Soaje,
2011), as can be seen in Figures 5 (left and right areas). In the Figure 5, on the right side, we have the
real situation on the wall of the cave and on the picture of the right the application of the infrared in pho-
tographic reproduction. In the Figure 6 it can be inferred a first map of the context of those inhabitants
in Cérdoba (Argentina) by including the course of a river, for instance. In this regard, a first parallelism
can be established with the ancient Italic maps, as it can be seen in the Figure 8.

Figure 5. The use of the new technologies (infrared reproduction) allows the effective circulation of
millenary images
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Figure 6. The subject of astronomy is a common denominator in the pre-Columbian culture where the
Sun held a central place in daily life

For instance, Figures 7 and 8 depict the early cartographers when depicting the natural environment
that surrounded them in the graphic media then available. In contemporary cartography, the image can
be digital from the start or not. This factor has an influence on the process that will be used. The basis
of current cartography can be integrated in the current geographical information systems, where on
the one hand we have the cartographical information of a road, for instance, which is a map where a
cartographer has intervened. Besides, we associate to it alphanumerical information, such as the height
of a crossing of avenues, with regard to sea level, for instance. In few words, in our days, there are still
maps where you have to go to the ground, for instance, in the historic urban case. If it were measured
from the air, data would be missing, such as the information regarding whether that road is passable or
not, if the course of the water is permanent or not. Consequently, it is necessary to go to the place, and
carry out the study of the zone. In short, both kinds of images complement themselves, in the interactive
cartography or not, of the third millennium.

THEMATIC CARTOGRAPHY AND SCALES

Thematic cartography refers to the maps where are included the elements of the daily reality of the
human beings, for instance, the density of the population, the water resources, the concentration of
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Figure 7. Set of cave figures where is depicted the local fauna, the course of a river and a hunter
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polluted area in a city, etc. These data are depicted by a conventional symbology which is usually at
the foot of the map. The obtained result is thanks to the cartography systems, the CAD and self-editing
applications (Cipolla-Ficarra, 2010; Styliaras, Koukopoulos & Lazarinis, 2011). On it there is an in-
tersection of the diverse sectors of cartography, such as: satellite images, statistics, documentation,
design, communication, etc. (Salvendy, 2012; Shneiderman, 2002; Veltman, 2006; Eco, 1977; Bergehel,
1997; Cipolla-Ficarra, 1993). On the map, every area is drawn with a determinate colour, texture, etc.,
in relation to the selected code. This kind of map is essential in the developing countries or with great
expanses of land, for instance. Traditionally in Europe cartography has a scale of 1:25,000 (a centimetre
of the map is tantamount to 25,000 centimetres in reality). If the map of a country ten times bigger than
Spain is selected, for instance and less developed from the economical point of view, a satellite image
is of great informative value. Besides, if the satellite has active sensors incorporated (radars) to carry
out a better cartography of the covered areas, such as the Amazon rainforest. Radiometry allows us to
pick up information over the presence of rivers, the relief of the ground, etc. The quality of the obtained
results depends on the kind of radar sensors. A good sensor may determine what the harvest of cereals
will be like in a given region, through a spectral analysis, and can also make possible the discovery of
pre-Columbian architectonic constructions, in the rainforests of Central America, in the second decade
of the new millennium.

Figure 9. Pyramid discovered in 2009 in the border of Mexico with Guatemala with full colour paintings
of the daily life of the Mayas (www.elpais.es —11.09.2009)
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It is through the numbers of the scales that the technological resources used for the making of the
maps are divided. There are several great groups. For instance, those who are included in the following
set of 1:50,000 and those who go beyond those values. Now until 50,000 photogrammetry is used (air
pictures from a plane, added to the satellite photographs). In the 90s they were digital from the start of
the process, in 99% of the cases, which means a great advantage in the realization process. From the
50,000 onwards, it is an area of drawing and edition mechanisms. Traditionally, two planes were used.
With the obtained data, first, an aerial triangulation was and made and second there was a process of
orientation of the frames (the place picks up the frames with movements or with a certain orientation).
Through stereoscopy the “z” coordinate is located. That is what configured the 3D delineation inside
the photogrammetric devices thus obtaining the map. Another option was resorting to photographic
rectification. In this case, the result is an orthophotomap. Basically, it is a rectified photograph which
possesses metric scale. These two alternatives are different between themselves, but they complement
each other. In short, we can see that there are three kinds of final products: first, topographic cartography,
with scales as far as 50,000, second, orthographic cartography, with scales from 5,000 until 25,000,
and starting from this last figure, it is by satellite, and third, topographical maps, starting from 50,000,
including the thematic ones (Cipolla-Ficarra, 1993).

CARTOGRAPHY, MULTIMEDIA, COMMUNICABILITY,
USER EXPERIENCE AND CULTURAL HERITAGE

In the interactive multimedia systems off-line there are excellent examples of cultural heritage, car-
tography, archaeology, communicability, etc., such as the case of the scientific research project called
“Quitsa-to”’ (CD-Rom Quitsa-To, 2003; Cipolla-Ficarra, 2011). In that digital support, have been gathered
the results of a scientific research that has its origins in history and cartography (Rosenberg & Grafton,
2012). There is a bidirectional interrelation which linked to the multimedia constitute an excellent triad
from the point of view of communicability (Cipolla-Ficarra, 2011). The content of the interactive system
is distributed among nine big subsets of nodes and links:

Catequilla

Ethno Astronomy

Indigenous

Geography: the Equinotial Andes
Ancient Astronomy
Archaelogical

Quito: Millenial City

Religous Sincretism

Solar Cultural Museum

The dynamic and static means are related among themselves, through a bidirectional radial and se-
quential structure which is accessible from the home or main menu (Cipolla-Ficarra, 2011). The user can
make a sequential navigation from the first subset of nodes and links, or interrupt the sequence, going
back to the main menu and navigate inside the other subsets of the interactive system. The interactive
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content is distributed in 98 frames. It is in this content where the importance of the text is located, which
joined to the visual information manifest the originality and universality of the obtained results.

Along the interactive system, it is possible to observe the importance of aerial and satellite cartog-
raphy to locate Inca constructions, which make up diagrams on the earth’s surface with a high preci-
sion derived from the astronomic studies of those first nations in the American continent (Duff, 1997,
Ferreira-Soaje, 2011). Those are studies where the sun has always been the engine of those research
works and where the formal and factual sciences interact with each other with the help of the ICT (In-
formation and Communication Technology). The multimedia system starts with data stemming from the
cartography, astronomy, the cultural/scientific background of other analogous civilizations, etc. (Figure
10). Starting from these data an interesting central matrix was established as a baseline which has been
verified in reality.

A matrix center is used as a baseline and it is possible to trace back the different astronomic lines
coming from the sun. It is possible to find different points that mark the axis of these alignments perfectly.
Now as central subject of these constructions and from the geographical point of view, there is the exact
division of planet Earth into hemispheres, latitudes, parallels, etc. The animations, the photographs and
the videos facilitate to the user the quick understanding of that scientific information.

The circular and/or semicircular shape of those figures can already be visible thanks to the aerial
cartography of mountainous areas, such as Catequilla in Ecuador. In the Figure 15 we have an orthopho-
tograph from 1996 (left zone) and in the right zone there is an aerial photograph of the new millennium,
where it is easy to observe in plain sight the circular shape of the archaeological enclave in the mountain.
In the Figure 16 the aerial video helps even more the user of the multimedia system to understand the
importance of the place from the geographical/cartographical perspective.

Figure 10. Observations made by the first nations of the American continent in the sky, and with special
interest of the Sun
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Figure 11. Example of the studies made by the Inca populations based on astronomy with a small margin
of error
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Figure 12. Comparison of certain premises/scientific conclusions with other ancient civilizations
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Figure 13. Representation of solar iconography

Figure 14. The solar iconography is present in both Mexican and Peruvian archaeology in the shape of
hieroglyphs or stones
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Figure 15. Two types of aerial photographs to locate an archaeological enclave at an elevated height
with relation to sea level
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Now it has not only been verified that the archaeological constructions match each other, in spite
of the orography of the mountainous soil, and in keeping with the central solar matrix, but it has also
permitted demystifying alleged miracles, which took place in the religious constructions erected since
1492, especially those that took place on the 21st June solstice. In the Figure 17 we have a representation
of that projection in the area of Catequella.

Thanks to the modalities of picking up the data in the digital cartography and the archaeological stud-
ies of the 20th and early 21st centuries in the section called “Religious Syncretism” the user can discover
how certain churches which were built in the solar matrix profited from the Inca knowledge such as the
solstices. Those are constructions where oddly enough the roofs have orifices and/or the windows are
aligned in relation to the information of the first nations. Currently that information allows the entrance
of the sun beams to illuminate religious figures inside those constructions and at given hours of the
year, as can be seen in the 18 and 19 Figures. The archaeological diggings denote the presence of Inca
settlements in the zone of the arising of many churches in that geographical area.

The solar information, compiled from the pre-Colombian indigenous civilizations and known before-
hand by the builders of the religious temples from the 15th century has served to keep an astronomic
phenomenon, not casual or random, among the new generations of those peoples.

DIFFICULTIES IN THE DIFFUSION OF THE HISTORICAL
CONTENTS IN THE ONLINE MULTIMEDIA SYSTEMS

Although the social networks allow the free fruition of contents through the multimedia mobile phones
to millions of users, all across our planet, there are a series of limitations in relation to the hardware, the
software and the connectivity to the databases, to mention three examples. Briefly those disadvantages are:

Figure 17. Equinoctial line at its possible astronomical interrelation
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Figure 18. Video at the moment of the illumination of a sculpture inside the Cathedral on the June 21st

solstice
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e  High speed in the evolution of the software and the hardware, which prevent the functioning of
multimedia systems which have constituted the link between the professionals of analogical and
digital information, such as in the sector of the graphic arts applied to cartography, for instance.

e  Lack of a global catalogue with all the titles produced in offline support of the economically devel-
oped countries and in keeping with quality rules (ISO, for instance) and with a free access to all.

e Inexistence of devices which allow to us visualize the dynamic and static means since 1990 until
2010 in a single interactive multimedia device. Currently there is a single multinational brand (LG
—www.lg.com) which still manufactures and markets the VHS video readers, for instance.

e  But for a few exceptions, the quality of the contents related to the cultural heritage in the social
networks is not 100% reliable. That lack is easily detectable in the bibliographical references
of certain scientific projects. As a rule, in the offline multimedia systems of the 90s there was a
greater control of the quality of the static contents, when the projects refer to natural and cultural
heritage, with an international commercial distribution.

e  Currently the online production teams are very reduced, extremely specialized and lacking a 360
degrees vision in the interactive design, usability, communicability, etc.

e  The lack of economic resources in the cultural field entails a continuous reusability of the dynamic
and static contents, in the new supports of the digital and interactive information.

e  The plagiarizing of contents is immune in regard to the local and global legislations.

LESSONS LEARNED

The relationship of the human being with the reality and the ways of relating to reality can be approached
from a social point of view as a subject-object relationship, like two elements of a cognitive relationship.
The human being from the beginning has always tried to depict that reality and also seek the origins.
In that sense, the online and off-line multimedia systems have exponentially boosted that representa-
tion in the last two decades, always trying to recuperate the cultural heritage of the first nations. In that
sense, even the cultural icons can be reused in the interactive design of the multimedia systems. Now
the issue of the relationship subject-object is a basic problem of the theory of knowledge and decisive
in the formulation of the sciences and the new technologies. The relationship between these two ele-
ments is the starting point of any theory of knowledge, for instance. A knowledge which starting by the
digital cartography can discover not only the scientific advance of the first nations, but also demonstrate
scientifically those popular beliefs in the face of natural and/or physical phenomena, as the routes of
the sun beams. The synthesis achieved in the interactive multimedia system denotes the high degree of
communicability which can be achieved when the content is new or original.

However, in less than two decades the excellent contents of the off-line multimedia systems cannot
be accessed by millions of users. The lack of software and hardware which allows the interaction with
those systems may mean the loss of the access to unique contents which were digitalized in the 90s, for
instance, through the use of a scanner and for several reasons those originals do not exist any longer.
Besides, plenty of firms generating multimedia contents have disappeared with the burst of the virtual
firms bubble also called .com bust in the early 21st century, with which the multimedia databases have
not been transferred to the online hyperbases, for instance. In the example of the multimedia system
analyzed, Catequilla, it has been made apparent how the conclusions of its works have currently a limited
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Figure 20. Interface of the main menti of the CD-Rom QUITSA-TO with the matrix of the Sun

. CIENTIFIC PROYECT QUITSA-TO

"CarEcuiLiL’. THE REAL MIDDLE OF THE WORLD. EVIDENCEDE OF A PREHISPANIC TERRITORIAL SETTLEMENT IN THE EOUINOCCIAL ANDES

9

-
Qui

=4

Figure 21. First nations in the American northwest coast: Multimedia native art (i.e., sun representation)
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circulation because the support used was the CD-Rom. This technological constraint entails implicitly
that the future generations do not know the truth about certain cultural aspects which have been related
to the miracles, such can be the lightening of the figures and sculptures in certain architectonical con-
structions, when in fact they are astronomical phenomena studied and verified by the first nations of
those geographical areas.

CONCLUSION

In the current chapter, it has been demonstrated how the human being of the first nations and throughout
time has always tried to draw maps of the natural environment that surrounded him. Analogical car-
tography would join digital at the end of the 20th century thus opening new possibilities for interactive
communication. However, the manual or analogical work is still valid in many stages of the creative
process of a map. Moreover, it is the interactive design aimed at the multimedia systems where the
didactic potential of a map, interactive or not, can make understandable, with few nodes and links,
those discoveries which still enrich the cultural heritage of mankind. In the example of the multimedia
system briefly analyzed, it has been possible to verify a very simple but effective navigation structure
for potential users. It has also been seen the importance of digital photographs from satellites, planes,
etc, as well as the use of an infrared reproduction method of the cave paintings in order to boost their
value and try to keep on researching the historic legacy of those civilizations. Civilizations which even
today keep their constructions under thick vegetation but are discovered in the new millennium thanks
to the telecommunications and the ICTs through the use of the satellites with active sensors (radars)
traditionally used in digital cartography.

Digital cartography gathers a myriad of disciplines of the formal and factual sciences, easily demon-
strable in the different map models that currently exist, such as the diverse technological and interactive
supports from which information can be accessed. The interest of users towards the enhanced reality
with the multimedia mobile devices has allowed to increase the number of applications of the maps, as
well as incorporating on them all the advantages of the dynamic media. The new hardware devices such
as the smart glass (e. g. Google Glass) will boost even more the enhanced reality and everything related
to online digital cartography. However, many databases of the off-line systems of the 90s are excluded
from this access. These are interactive systems that have exclusive contents and with a high fidelity level
in regard to the originals, since they were elaborated inside of pioneering human teams in the transfer of
analogical contents to the digital, as is the case of the graphic arts, where the intersection of the formal
and factual sciences was the common denominator. Finally, and in the same way as the primitive nations
painted inside the caves the first elements of thematic cartography, the cartography of the 21St century
will remain the linchpin of the future breakthroughs in the NTIC (New Information and Communication
Technology), since the users like to know where they can go from a place where they are actually, or in
virtuality. In other words, the main notions of the hypertext of the first half of the 20th century are still
valid, because just the same as in a structure of nodes and links, the user always tries to know/understand
where he/she is coming from, where she/he is and where she/he can go.
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Communicability: A qualitative communication between the user and the interactive system, such
as mobile phones, augmented reality, immersion multimedia, hypermedia, among others. The extent to
which an interactive system successfully conveys its functionality to the user.

Cultural Heritage or Tangible Cultural Heritage: “It is the legacy of physical artefacts and intan-
gible attributes of a group or society that are inherited from past generations, maintained in the present
and bestowed for the benefit of future generations.” (UNESCO definition).

Digital Cartography: It is the intersection of sciences, art, photography, graphics and technique of
map reproduction with computers.

First Nations: The indigenous peoples of the Americas, with an organized aboriginal group or
community.

Interactive System: It is a computer device made up by a CPU and peripherals, whose functioning
requires a constant interaction with the user. Currently these systems tend to their miniaturization and/
or invisibility, the mobility and wireless connectability among them.
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ABSTRACT

This chapter describes the overview of Web 2.0 technologies; Web 2.0 applications in learning and edu-
cation; Web 2.0 applications in academic libraries; Web 2.0 applications in Knowledge Management
(KM); the perspectives of Health Information Technology (health IT); the multifaceted applications of
health IT; IT and Technology Acceptance Model (TAM); and the significance of health IT in the health
care industry. Web 2.0 is the platform of the network which spans all connected services so that users can
utilize them more efficiently. Web 2.0 technologies have various benefits by enhancing the opportunities
for business collaboration and by sharing knowledge through online communities of practice toward
gaining improved organizational performance. Health IT includes utilizing technology to electronically
store, protect, retrieve, and transfer the information in modern health care. Health IT has great potential
to improve the quality, safety, and efficiency of health care services in the health care industry.

INTRODUCTION

The proliferation of information comes to the average person through the rapid developments of informa-
tion technology (IT) and an abundance of information tools and sources (Yi, 2014). Web 2.0 technology
refers to the web tools and services that encourage visitors to share, collaborate, and edit information,
promoting a more distributed form of authority that blurs the boundaries between website creator and
user (Oberhelman, 2007). Web 2.0 technology fosters active participation among audiences rather than
distributing information to passive audiences (Kam & Katerattanakul, 2014).

With the emergence of Web 2.0, sharing personal content, communicating ideas, and interacting with
other online users in Web 2.0 communities have become daily routines for online users (Huang, Fu, &
Chen, 2010). Web 2.0 has been noted for being user-friendly, thus providing a collaborative platform
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without charge (or low charge) and without boundary of time and geography (Hao & Lee, 2015). Con-
temporary web platforms (e.g., Google and Facebook) can store, analyze, and sell the large amounts of
personal data and user behavior data (Fuchs, 2011).

IT has become a significant part of providing consistent care quality (Hung, Tsai, & Chuang, 2014).
IT has been linked to productivity growth in a wide variety of sectors, and health IT is a leading example
of an innovation with the potential to transform the industry-wide productivity (Agha, 2014). Health IT
is viewed as a fundamental aspect of patient care as it stimulates patient engagement and encourages
personal health management (Hung et al., 2013). The flexibility and adaptability of health IT as an
educational tool allow it to be tailored to the individual’s needs based on unique characteristics, risks,
and behaviors (Gauthier, 2014).

Health IT describes the hardware, software, users, implementation, adoption, inputs, data, and outputs
of computerized systems in the health care delivery environment (Dowling, 2013). Health IT targeting
patients includes personal health records, patient portals, and social media technology (Sequist, 2011).
Stafinski et al. (2011) stated that all health care systems routinely make resource allocation decisions
that trade off potential health gains to the different patient populations. Contemporary health care relies
on electronic devices (Coeckelbergh, 2013). Many fundamental changes have taken place to the types of
health IT in use within hospitals, primary care practices, community care, and a variety of other health
care locations (Waterson, 2014).

This chapter aims to bridge the gap in the literature on the thorough literature consolidation of Web
2.0 and health IT. The extensive literature of Web 2.0 and health IT provides a contribution to practi-
tioners and researchers by describing the theories and applications of Web 2.0 and health IT in order to
maximize the technological impact of Web 2.0 technologies in the digital age.

Background

The term Web 2.0 was created in 2004 by Tim O’Reilly and Dale Dougherty from O’Reilly Media, an
American publisher specialized in publications concerning the new technologies and networks (Pieri
& Diamantini, 2014). In 2004, Web 2.0 application was introduced as an innovative web technology
that enabled more interactive and personalized communication among people (Eccleston & Griseri,
2008). During that period, Web 2.0 obtained the attention of many businesses because of its capability
to enhance the relationship between organizations and consumers (Andriole, 2010). In 2004, utilizing
various Web 2.0 applications, people could more actively participate in the content creation process
(Smith & Rogers, 2008) and share their ideas through websites. Web 2.0 was not only a development
in technology, but also a great change in the method of online communication. Web 2.0 enabled people
to effectively share knowledge (Gould, 2009). Web 2.0 also stimulated opening of discussions, finding
solutions, and aiming at creating business value through websites (Cronin, 2009).

The studies about Web 2.0 have developed into several perspectives. The power of content created
by Web 2.0 application users (i.e., user-generated content, UGC) has captured numerous researchers’
attention (Chaves, Gomes, & Pedron, 2012). Chen et al. (2012) identified the factors influencing the
continuous application of Web 2.0 and indicated that user satisfaction and electronic word of mouth have
a significant influence on the application of Web 2.0 tools. Winter and Kramer (2012) discussed the
content selection process of users in the Web 2.0 environment and identified the factors that influence
users to select what to read when surrounded by a large amount of content. Practitioners and research-
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ers utilize the concept of Web 2.0 to cloud computing technologies in order to emphasize the power of
innovation that can dramatically improve business capability (Sultan, 2013).

The adoption of health IT in the support of collaborative processes for quality improvement has
notably increased (Virga, Jin, Thomas, & Virodov, 2012). Health systems that promote information
system infrastructure are better able to address coordination and safety issues, particularly for patients
with multiple chronic conditions, as well as to maintain the primary care-related physician satisfaction
(Davis, Doty, Shea, & Stremikis, 2009). The existence of a critical mass of the Internet users allows
quickly diffusion of electronic communication in the medical practice, which translates as a new way to
look at the physician-patient relationship (Kidd, Cayless, Johnston, & Wengstrom, 2010).

Information and communication technology (ICT) has modified the medical practice patterns while
facilitating coordination and close cooperation between health care professionals to improve patient man-
agement (Fieschi, 2002). ICT can improve the quality of life and satisfaction with health care (Scalvini
etal., 2014). A management system in the field of health protection must provide the exploration of the
main risk factors of the perspective of population health, allow for the possibility of predicting changes
in the provision of medical support, and create the information foundation for evaluating the effect of
implementation of new health care methods and technologies (Rogozynska & Kozak, 2013).

IMPLICATIONS OF WEB 2.0 AND HEALTH INFORMATION TECHNOLOGY

This section emphasizes the overview of Web 2.0 technologies; Web 2.0 applications in learning and
education; Web 2.0 applications in academic libraries; Web 2.0 applications in KM; the perspectives of
health IT; the multifaceted applications of health IT; IT and TAM; and the significance of health IT in
the health care industry.

Overview of Web 2.0 Technologies

Web 2.0 refers to a basic change from the static and non-interactive websites to the dynamically gener-
ated, more sophisticated and more user friendly websites through a greater range of software applica-
tions (Yi, 2014). These include blogs, wikis, and social networking sites (e.g., Facebook, MySpace, and
Twitter) that enable users to interact with the web and allow knowledge sharing with others (Yi, 2014).

Web 2.0 offers various technical approaches (e.g., protocols, message formats, and programming
tools) to build core e-infrastructure as well as many interesting services (e.g., Facebook, YouTube,
Amazon S3/EC2, and Google maps) that can add value to e-infrastructure projects (Fox & Pierce, 2009).
Social media has transformed social interactions in the digital age (Davison, Ou, Martinsons, Zhao, &
Du, 2014). Social media platforms (e.g., Facebook and Twitter) are the good examples of interaction-
based applications; YouTube has transformed its identity from the simple storage platform of various
videos to the media channel that can indicate the target consumers with similar interests (Berthon, Pitt,
Plangger, & Shapiro, 2012).

Over the last few years, an evolution has taken place in the way users communicate through Web 2.0
(Rubio, Martin, & Moran, 2010). Web 2.0 encourages the constant creation and distribution of large
amounts of information (Dougherty & Meyer, 2014). Web 2.0 is an important web application that as-
sists people not only to post their opinions on websites, but also to continue to collaborate with others
on their topics of interest (Kim, Yue, Hall, & Gates, 2009). Web 2.0 technologies can help effectively
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bring people together (Zaman, Anandarajan, & Dai, 2010), but these tools are often based on relation-
ships only (Chatti, Jarke, & Frosch-Wike, 2007). Cloud computing offers an adaptable solution for the
existing context-aware applications, thus integrating mobile Web 2.0 technologies (Hsu, 2013). Cloud
computing includes network access to storage, processing power, development platforms, and software
(Kasemsap, 2015).

Today, people perform many types of tasks on the web, including those that require multiple web ses-
sions (MacKay & Watters, 2012). Huang et al. (2010) stated that user-generated data from Web 2.0 tools
can provide the rich personal information (e.g., personal preferences and interests) and can be utilized
to gain the obvious insight into cyber communities and their social networks. Web 2.0 has enhanced
a networked, participatory, and conversational culture reaching beyond national borders and cultures,
thus reshaping communicational hierarchies and creating a new set of communicative rules (Lilleker
& Jackson, 2010). By utilizing e-government-related Web 2.0 tools, citizens can participate both in the
process of creating web-based content and in enhancing service design (Hui & Hayllar, 2010).

With the proliferation in Web 2.0 technologies, many marketing educators are experimenting with
new teaching and learning tools, such as Facebook, Twitter, and YouTube (Lowe, D’Alessandro, Winzar,
Laffey, & Collier, 2013). In modern organizations, establishing Web 2.0 application strategy is more
than an adoption of a new application; it is the significant change in building positive relationships with
consumers (Wirtz, Schilke, & Ullrich, 2010). Service quality is a measure of how well the service level
practically matches customer expectations (Yang, Hsieh, Li, & Yang, 2012).

Research in hospital settings faces several difficulties (Montano, Carretero, Entrecanales, & Pozuelo,
2010). Web 2.0 tools and IT applications provide new models to tackle these problems, thus allowing
for a collaborative approach and bridging the gap between clinical practice, teaching, and research
(Montano et al., 2010). Web 2.0 technologies represent a quite revolutionary way of managing online
information and knowledge repositories, including clinical and research information, in comparison with
the traditional Web 1.0 model (Boulos & Wheeler, 2007). In medical-related organizations, informa-
tion sharing and online communication platform are recognized as the main purposes of using Web 2.0
technologies (Chu et al., 2012).

Web 2.0 Applications in Learning and Education

During the last decade, Web 2.0 technologies have been considerably increasing on the Internet, and
K-12 students have been getting familiar with the technologies (Sadaf, Newby, & Ertmer, 2012). Web
2.0 technologies can assist students to learn collaboratively and actively, creating the effective student-
centered learning environments (Brown, 2012). Learning becomes increasingly self-directed and often
occurs away from schools and other formal educational settings (Song & Lee, 2014). Web 2.0 tools are
hardly used to reflect on actual existing informal learning networks in practice, where professionals
work on innovative issues that require learning and knowledge development (Schreurs & de Laat, 2014).

Web 2.0 applications have the potential to enhance the learning outcomes (Gu, Churchill, & Lu,
2014). By promoting active participation and interaction among learners, Web 2.0 technology can fa-
cilitate the dynamic learning along with collaborative knowledge generation (Rollett, Lux, Strohmaier,
Dosinger, & Tochtermann, 2007). With the proliferation of the World Wide Web and the advent of Web
2.0, which unlike Web 1.0 enables collaboration and manipulation of online texts, teachers must weigh
the purposes, affordances, and limitations of online tools for literacy instruction (Handsfield, Dean, &
Cielocha, 2009). When Web 2.0 technology is utilize to encourage collaborative learning, the interaction
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pattern will be more complex as students interact not only with each other, but also with the technology
(Kam & Katerattanakul, 2014). Due to widespread educational budget cuts, teachers have been encour-
aged to integrate these free or low cost Web 2.0 technologies because of the affordances they offer and
ease of their utilization in teaching and learning (Churchill, 2011).

In higher education, most students have little previous experience with Web 2.0 technologies and
have struggled to consider the value of adopting Web 2.0 technologies for learning and teaching (Ben-
nett, Bishop, Dalgarno, Waycott, & Kennedy, 2012). Web 2.0 technologies, especially social software,
can be used to support student’s self-regulated learning in higher education contexts (Kitsantas & Dab-
bagh, 2011). Web 2.0 technologies only become valuable in education if learners and teachers can do
something beneficial with them (Virkus, 2008). To effectively guide collaborative learning, researchers
should analyze the interaction pattern that happens during collaborative learning (Su, Yang, Hwang, &
Zhang, 2010).

Web 2.0 tools have been recognized as an enabler of higher education collaboration (James, 2014).
Preservice teachers’ intentions, beliefs, and attitudes toward technology are the important determinants
of the success of future technology integration (Yusop, 2015). Preservice teachers’ intentions to employ
Web 2.0 technologies are correlated with their beliefs about the educational value of Web 2.0 technolo-
gies, the ability to meet the requirements of contemporary students, the participants’ high self-efficacy
in utilization, and the available access to learning and interaction capability (Sadaf et al., 2012).

Virtual learning environment (VLE) can be accessed through standard web browser, which provides
an integrated online learning environment (Kurilovas & Dagiene, 2010). One of the main parts of each
VLE is Web 2.0 tools (Kurilovas & Juskeviciene, 2015). In order to improve the quality of VLEs, it
is essential to improve semantic search for Web 2.0 tools in VLEs. As contemporary students are the
educational content creators via the Internet, it becomes obvious that Web 2.0 tools play an important
role in the virtual learning process (Kurilovas & Juskeviciene, 2015).

The growth of Web 2.0 and social computing has been phenomenal (Randeree & Mon, 2007). Web
2.0 tools receive the growing interest across all sectors of the educational industry as the significant
method for establishing personal learning environments (PLEs) and extending the student’s control over
the entire learning process (Dabbagh & Kitsantas, 2012). The main goal for PLEs is to increase student’s
control by taking advantage of Web 2.0 tools and technologies (Rahimi, van den Berg, & Veen, 2015a).
Web 2.0 tools enable a shift from a distributive to a more collaborative mode in e-learning (Schneck-
enberg, Ehlers, & Adelsberger, 2011). Web 2.0-related PLEs are a promising area of development in
e-learning (Rahimi, van den Berg, & Veen, 2015b). E-learning allows students to choose content and
tools appropriate to their differing interests, needs, and skill levels (Kasemsap, 2016a). Regarding PLEs,
a learner-driven personalization of learning process can achieve through empowering students with ap-
propriate competencies to achieve more control over the educational process (Drexler, 2010).

Web 2.0 Applications in Academic Libraries

With the rapid developments of computer technology and IT, the significant change is constant in librar-
ies, archives, museums, and other information agencies (Yi, 2014). Academic, medical, and research
libraries frequently implement Web 2.0 services for users (Gardois, Colombi, Grillo, & Villanacci, 2012).
Web 2.0 and Library 2.0 have opened up a whole new world for exploration by information and library
professionals (Tattersall, 2011). To keep pace with evolving information technologies, many librarians
utilize various software applications, such as blogs, wikis, and media-sharing tools (Hinchliffe & Leon,
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2011) to market their library-related services and resources. Xia (2009) indicated that librarians in re-
search universities can apply Facebook to market their libraries and services.

The utilization of Web 2.0 tools in academic libraries is about users being contributors to the libraries
they are part of, thus promoting trust, facilitating participation, and establishing higher usage (Aharony,
2010). Landis (2007) suggested that utilizing Facebook can be an essential approach to marketing the
library-related events and resources to non-traditional users, thus making the library more visible. A
broad study by Hendrix et al. (2009) on the operation of Facebook by over 70 librarians found that most
libraries apply the social networking sites to predominantly market their library-related services.

Yi (2014) stated that YouTube can enable users to embed videos onto other Web 2.0 tools, such as
Facebook, blogs, and wikis. Vucovich et al. (2013) indicated that there is the practical use of YouTube
videos for library instruction and reference services. Kho (2011) explained that the application of social
media can enhance the customer engagement and the adoption of YouTube toward marketing the library’s
material collection. Rich site summary, also known as really simple syndication (RSS), is employed to
distribute the information of changes to web content to subscribers in much the same way that Twitter is
used to push the information out to its followers (Yi, 2014). The suitable exploitation of RSS feeds can be
an accomplished marketing tool for the promotion of library resources and services (Nesta & Mi, 2011).

Web 2.0-related social bookmarking is a way for online users to organize, store, and manage the
bookmarks of web resources in academic libraries (Yi, 2014). Information professionals can add con-
tent and then tag online resources in bookmarking accounts and link to the related catalogue in order
to create access points for materials. Regarding social bookmarking, library resources tagged by users
can be effectively analyzed in order to encourage a better understanding of how library users search and
categorize the library resources (Yi, 2014).

Web 2.0 Applications in Knowledge Management

Web 2.0 technologies involve the useful applications in personal knowledge management (KM), thus
supporting the participation in KM, in addition to supporting communication and interaction mechanisms
(Al-ghamdi & Al-ghamdi, 2015). KM is applied across the world in all industries and sectors (Kasem-
sap, 2016b). Razmerita et al. (2009) indicated that Web 2.0 tools have facilitated the development of a
new paradigm for the management of personal knowledge, which includes contacts, cooperation, and
social media platforms.

The advent of social networking sites (e.g., Facebook and LinkedIn), known as Web 2.0 applica-
tions, has provided an opportunity for consumers to express their opinions and knowledge (Seo & Lee,
2016). Web 2.0 and social media are considered as the future of learning (Paulep-Crainiceanu, 2014).
Social media enables the creation of knowledge value chain to customize information and delivery for
a technological business growth (Kasemsap, 2014).

Levy (2009) found that Web 2.0 tools are closely related to the application of KM, and that these
tools have considerable potential for improving KM processes in organizations. Web 2.0 tools enable
learners in the virtual communities of professional practice to share tacit knowledge (Richards, 2009).
The adoption of Web 2.0 tools in the context of virtual communities of practice can handle the challenges
of KM utilization (Wenger, 1998). Web 2.0 tools can enhance the efficiency of virtual communities of
practice toward sharing knowledge in the modern learning environments (Al-ghamdi & Al-ghamdi, 2015).
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Perspectives of Health Information Technology

Health care is one of the most knowledge-intensive sectors where innovations are continuously put into
practice (Nedlund & Garpenby, 2014). One of the problems in health care in developing countries is the
bad accessibility of medicine in pharmacies for patients (Edoh & Teege, 2011). Health IT is recognized
as one of the most prominent catalysts for improving patient safety and reducing subsequent harm to
patients who are receiving health care (Fuji & Galt, 2008). Health IT research has historically suffered
from the persistence of paper-based systems as a barrier to research and refinement of information models
(Lorence, 2007). Decisions to adopt guidance on the use of health care technologies are informed by the
cost-effectiveness analysis of the alternative interventions (Claxton & Sculpher, 2006).

Health IT is a powerful tool that can support this transition by supporting care coordination, enhanc-
ing access, and empowering residents within the nursing home setting while offering vehicles to provide
the needed services in home and community-based settings (Goldwater & Harris, 2011). Hikmet et al.
(2008) indicated that health IT refers to a wide range of clinical, operational, and strategic systems used
in hospitals and health care organizations. New forms of health I'T have been introduced (e.g., electronic
patient record systems, virtual wards, mobile technology, and assisted living technology), and have
brought about many changes to the health care delivery of services for patients (Waterson, 2014). The
key ethical issues in the use of health IT revolve around the principles of providing safe and avoiding
harm (Berner, 2008). Health care systems are increasingly under pressure to provide the funding for
innovative technologies (McCabe, Edlin, & Hall, 2013).

The purpose of health IT is to facilitate the implementation of the desires of the system’s users
(Stahl, 2008). Technology forms an integral part of the networks and mechanisms, which produce and
redistribute power in medical practice (Jensen, 2008). The application of IT to support self-management
extends the reach of the provider organization by linking patients to the exchange of health information
and facilitating self-management activities (Solomon, 2008). One of the primary challenges to the effec-
tive use of health IT remains its adoption and successful implementation (Sequist, Cook, Haas, Horner,
& Tierney, 2008). The national initiatives designed to coordinate health IT implementation policy are
underway across the globe toward increasing the perspective of demographic and other population trends
(Waterson, Glenn, & Eason, 2012).

The United States health care system is one of the world’s most advanced systems (Doebbeling,
Chou, & Tierney, 2006). Bauer et al. (2014) stated that the health care reforms in the United States,
including the Affordable Care and the Health Information Technology for Economic and Clinical Health
(HITECH) Acts, and the National Committee for Quality Assurance (NCQA) criteria for the Patient
Centered Medical Home have promoted health IT and the integration of general medical and mental
health services. Health IT can enhance collaborative care interventions and improve the health of indi-
viduals and populations (Bauer et al., 2014). Patient facing health IT tools is less effective when they
are provided as stand-alone interventions, rather than in the context of a relationship with a health care
provider (Kelders, Kok, Ossebaard, & van Gemert-Pijnen, 2012).

The advances in computer technology and capacity combined with lower start-up costs will allow
developing countries to achieve greater impact when they initiate the electronic health information
systems (Shih, Pan, & Tsai, 2009). Okoniewski et al. (2014) stated that understanding how adolescents
use technology to meet their health information needs, and in what order of preference, will be critical
for the development of technology that adolescents find useful and has the potential to decrease health
disparities.
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Human support may increase the effectiveness of health IT tools by providing accountability and
supporting patient engagement (Mohr, Cuijpers, & Lehman, 2011), whereas stand-alone interventions
demand the greater motivation and commitment on the part of patients. Sinsky et al. (2013) stated that
standard workflows in traditional primary care overload physicians with tasks that can be performed
by non-physician clinical staff and therefore practices need to reorganize workflows and add clinical
support staff helping physicians utilize the health IT to their advantage. The applications of the primary
health information system in primary health care have rapidly influenced the care service delivery (Hung
etal., 2014).

While health IT has yet to fully diffuse into the long-term residential care facilities (LTRCFs) and
other non-acute care facilities (Bodenheimer, 2008), successful health IT implementations may pave
the way for tools that can improve health care for various vulnerable populations including the elderly
patients (Chang et al., 2004). The three significant barriers to health IT adoption include financial limi-
tations, the technology readiness of users (Ping, Li, & Gagnon, 2009), and the lack of a standard evalu-
ation framework (Ammenwerth, Stefan, Gabriele, Burkle, & Konig, 2003). The caregivers’ computer
skills directly influence their adoption of new health IT applications, making it essential to provide the
sufficient training and support (Ping et al., 2009).

Effective primary care requires access, continuity and comprehensiveness of health care that is com-
munity focused (Starfield, Shi, & Macinko, 2005). Critical care environments represent the informa-
tion and collaborative setting (Patel & Cohen, 2008). With the increasing role of health IT and digital
repositories in clinical settings, it is relevant to evaluate the role of technology in supporting the clinical
reasoning and decision making (Patel, Kushniruk, Yang, & Yale, 2000). Perceived usefulness, perceived
ease of use, and computer skills have significant positive impact, whereas image has significant negative
impact on caregivers’ intention to use health IT applications (Yu, Li, & Gagnon, 2012).

Most health care office visits leave little time for adequate patient education and counseling, particu-
larly in health care shortage areas serving low income underinsured populations (Glasgow, Bull, Piette, &
Steiner, 2004). Physicians are expected to be knowledgeable about new research, follow state-of-the-art
clinical guidelines, assist patients with complex health problems in navigating the health care system,
oversee referral to specialists as appropriate, be proactive in ensuring that patients receive the recom-
mended preventive care and assist patients in the self-management of chronic conditions (Bodenheimer,
Wagner, & Grumbach, 2002).

The adoption of new technologies in medicine is frequently met with both enthusiasm and resistance
(Stabile & Cooper, 2013). IT can enable the automation, integration, and management of clinical and
administrative functions in health care (Yang, Kankanhalli, & Chandran, 2015). IT has the potential
to be a significant enabler in transforming the health care delivery system (Solomon, 2007). Clinical
information management and communication technologies can help individuals and their health care
organizations prepare for future changes (Sittig, 2006). Patient falls are a costly and common problem
in a variety of the health care settings (Mei, Marquard, Jacelon, & DeFeo, 2013).

Multifaceted Applications of Health Information Technology
Health IT offers various electronic methods of collecting, managing, and storing the health care-related
data (Reis, Pedrosa, Dourado, & Reis, 2013). The implementation of IT is acknowledged to have a posi-

tive influence on health care quality and efficiency (Venkatesh, Zhang, & Sykes, 2011). Many health
care organizations have experienced resistance to the implementation and the use of IT in the health care
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workplace from nurses and other health care professionals (Bhattacherjee & Hikmet, 2007). Health care
professionals are entitled to make their own decisions regarding system usage (Doolin, 2004).

Health technology assessment is a multidisciplinary approach to the evaluation of health care technolo-
gies, which aims to support the decision-making process by driving medical, technical, and economic
knowledge (La Torre, de Waure, de Waure, & Ricciardi, 2013). Many countries use health technology
assessment to review new and emerging technologies, especially with regard to reimbursement, pricing,
and clinical guidelines (Bridges, 2006). Health technology assessment can be used as a tool to assess
the efficiency of pharmaceutical care by linking its impact on the clinical and humanistic outcomes to
the resources required to achieve these outcomes (Simoens & Laekeman, 2005). Future technology as-
sessments are needed to provide structure for interoperability of health information systems (Lorence
& Greenberg, 2006).

The planners and managers should ensure that a health IT application to be introduced into a long-term
care facility is useful and easy to use (Yu et al., 2012). Patient-centered health IT services effectively
provide personalized electronic health services to patients (Dehling & Sunyaev, 2014). Patient falls are
the leading cause of unintentional injury and death among older adults (Tzeng, Ming, & Yin, 2008).
Health IT applications, specifically electronic falls reporting systems, can aid quality improvement ef-
forts to prevent the patient falls (Mei et al., 2013).

Researchers have suggested that the decision-making process on IT usage should be addressed
(Alquraini, Alhashem, Shah, & Chowdhury, 2007) toward increasing the possibility of adopting the
new technology in their health care workplace (Saleem et al., 2005). The discussions of IT acceptance
by health care professionals have focused on the role of physicians (Pare, Sicotte, & Jacques, 2006).
Whereas the findings from these previous studies may not be appropriate for extrapolation to nurses
and other health care professionals in the primary health care (Walter & Lopez, 2008), little attention
has been addressed to IT acceptance by them (Puskar, Aubrecht, Beamer, & Carozza, 2004), who are
the main providers of primary health care (Yu & Yang, 2006).

Clinicians and researchers are increasingly using technology-based behavioral health interventions to
improve intervention effectiveness and to reach underserved populations (Aronson, Marsch, & Acosta,
2013). Health information kiosks are a feasible medium to disseminate health information among various
users in clinical and community settings, with high acceptance and satisfaction by users (Joshi & Trout,
2014). The touch screen kiosks in primary care clinics can offer patients easy access to brief, focused
health care information at a time when they may be more susceptible to learning about health issues
and the information can be reinforced by the provider (Glasgow et al., 2004). The touch screen kiosk
offers the advantage of self-pacing and ease of use in delivering specific health information (Trepka,
Newman, Huffman, & Dixon, 2010).

Mouttham et al. (2012) suggested that electronic health systems, through their application of the
Internet and wireless technologies, offer the possibility of the near real-time data integration to support
the delivery and management of health care. Health care systems are adopting the goal of supporting a
sense of engagement between service provider and users and allowing users to co-create value through
social networking and various forms of online participation (Abernethy & Hesse, 2011). The Internet
allows videoconferencing based on audio-visual communication within the medical practice (Reis et al.,
2013). Concerning the widespread use of the Internet, there are concerns regarding how adolescents with
chronic disease (ACD) users may access the Internet information about health and how such technology
use may affect the patient-physician relationship (Lacey, Chun, Terrones, & Huang, 2014).
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Health IT helps health professionals improve care, adhere to clinical guidelines, facilitate decision
making, and deliver tailored education in a variety of settings (Gauthier, 2014). The adoption of tele-
health can empower patients with the chronic and advanced illness and improve symptom monitoring
and management by providing a clear communication pathway among patient, patient’s family, and the
health care providers (May, Mort, Williams, Mair, & Gask, 2003). Telehealth includes an array of ser-
vices that can increase the quality and access in an inpatient setting and can support individuals wishing
to age in place (Goldwater & Harris, 2011).

Information Technology and Technology Acceptance Model

Perceptions of technology, familiarity with technology, and difficulty conceptualizing technology, and
the need for technology assistance are interconnected in how they influence ICT preferences and tech-
nology acceptance (Walsh & Callan, 2011). IT must be implemented in ways that preserve and uplift
relationships in care, while accommodating major deficiencies in managing information and making
medical decisions (Weiner & Biondich, 2006). Grant et al. (2006) indicated that IT has been advocated
as an important method to improve the practice of clinical medicine.

Introducing IT systems into an organization is a risky decision and will not improve an organization’s
effectiveness if the individual users do not accept it (Davis & Venkatesh, 1995), therefore individual
users’ acceptance is a pivotal factor determining the success or failure of introducing any IT systems
into the workplace (Davis, 1989). As usage intention (i.e., the determination to use an IT application) is
the key determinant of usage behavior (Maddux, 1999), it is a good indicator of a person’s acceptance
and use of an information system (Wu & Wang, 2006).

The theory of reasoned action (TRA), developed by Fishbein and Ajezn (1975), states that a person’s
intention to perform a given behavior is a function of his or her attitude toward that behavior and his
or her subjective norm concerning that behavior. The attitude toward performing a certain behavior is
assumed to be based on his or her beliefs about that behavior (Hung et al., 2014). Attitude is the degree
to which one has a positive versus a negative evaluation of a certain behavior (Fishbein & Ajezn, 1975).
The subjective norm is the person’s perception that most people who are important to them think they
should or should not perform the behavior (Fishbein & Ajezn, 1975). Ajzen (1991) integrated perceived
behavioral control with TRA to predict individual intention and behavior that are not completely under
volitional control. In the theory of planned behavior (TPB), Ajzen (1991) indicated that persons with a
higher perceived behavioral control are more likely to form a strong intention to perform a given behavior
than those who perceive that they have lower control.

Based on the concept of the TRA, Davis (1989) developed the technology acceptance model (TAM)
to predict user acceptance of I'T. The validity of the TAM has been tested in various health care domains,
such as physicians’ intention to apply the telemedicine technology in Hong Kong (Chau & Hu, 2002),
physiotherapists’ acceptance of a low-cost portable system for postural assessment (van Schaik, Bettany-
Saltikov, & Warren, 2002), the patients’ acceptance of provider-delivered electronic health (Wilson &
Lankton, 2004), public health nurses’ intention toward web-based learning (Chen, Yang, Tang, Huang, &
Yu, 2007), mobile computing acceptance factors in health care (Wu, Wang, & Lin, 2007), and the nurses’
intention of adopting an electronic logistics information system in Taiwan (Tung, Chang, & Chou, 2008).

The TAM posits that the main determinants of behavioral intention are perceived usefulness and per-
ceived ease of use (Davis, 1989). The TRA, the TPB, and the TAM have provided the theoretical basis
for many studies on understanding intention toward IT usage and for researchers to integrate various
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theories into their individual behavioral model (Y1, Jackson, Park, & Probst, 2006). In the TRA, attitude
is the central construct in explaining behavioral intention (Armitage & Conner, 2001).

Compared with the effect of the subjective norm, the causal relationship of IT acceptance with a
user’s attitude is much stronger than that with the subjective norm in normal situations (Wu & Chen,
2005). Chau and Hu (2001) analyzed the TPB and the TAM model to provide a basic framework for
understanding physicians’ acceptance of telemedicine. Yi et al. (2006) integrated the TAM, the TPB,
and the innovation diffusion theory (IDT) to examine the factors that influence the acceptance of per-
sonal digital assistant (PDA) by physicians. Perceived usefulness is the most significant determinant of
physicians’ intention to accept PDA (Yi et al., 2006).

Significance of Health Information Technology in the Health Care Industry

As the practice of medicine has become more complex, it is increasingly difficult for physicians to
provide the right care to patients every time without modern health IT implementation (Davis et al.,
2009). Health care system is one of the fields that lack the adequate research concerning technology
adoption and its use (Hikmet & Chen, 2003). Appropriate application of IT in primary health care will
extend traditional diagnosis and patient management beyond the physician’s clinic into the everyday
environment (Lovell & Celler, 1999). Health IT represents one of the most promising avenues in order
to improve the health care delivery (Bates & Gawande, 2003).

While global optimization strategies are potentially unachievable in the complex critical care settings,
integrated systems that simultaneously support the cognitive and reasoning processes of physicians
are likely to be highly beneficial (Kannampallil et al., 2013). Heath IT has the potential to improve the
quality, the cost, and the reach of health care, and recent evidence has suggested that health IT plays an
influential role in chronic disease management (Rao, Brammer, McKethan, & Buntin, 2012). Paschal et
al. (2008) stated that the local health departments’ ability to use health care technology and to measure
population-based health outcomes for their communities is crucial.

Health IT has many advantages in addressing pediatric obesity including patient education, instant
feedback, personalization, and adaptation to specific behaviors (Svensson & Lagerros, 2010). Health
IT has much to contribute to quality improvement for hypertension, particularly as part of multidimen-
sional strategies for improved care (Goldstein, 2008). Health IT is viewed as a tool that can transform
health care delivery (Lee, McCullough, & Town, 2013). Jean-Jacques et al. (2012) stated that the health
IT-supported quality improvement initiatives are recognized to increase the ambulatory care quality for
several chronic conditions and preventive services.

In the past three decades, several studies have extracted the antecedents to the user adoption of health
information system (Najaftorkaman, Ghapanchi, Talaei-Khoei, & Ray, 2015). The newly-developed envi-
ronmental health information system is a web-based platform that integrates databases, decision-making
tools, and geographic information systems for supporting public health service and policy making (Li
et al., 2008). The decentralization of health information system along with the system of health care
delivery is emphasized to support the efficiency and management of health services by incorporating
local use of information in decision making and planning (Kimaro & Sahay, 2007). Designing effec-
tive consumer health information system requires the understanding of the context in which the health
information system is being used (Zhang, 2013).

The increased use of health IT is a common element of almost every health reform proposal because it
has the potential to decrease costs, improve health outcomes, coordinate care, and improve public health
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(McGraw, 2009). IT improves patient safety, and is a focus of health care reform (Pallin, Sullivan, Kaushal,
& Camargo, 2010). The advances in health IT allow physicians to do various tasks: remind patients when
preventive care is due, establish disease registries for monitoring appropriate care, prescribe and refill
medications, order and receive the results of laboratory and imaging tests, and obtain information from
specialists and hospitals on care patients have received outside a primary care practice (Kilo, 2005).

Belanger et al. (2012) stated that evaluating the impact of health IT can be challenging in the health
care industry. The diffusion of technology, within the primary care physician sector of the health care
market, is subject to historical, financial, legal, cultural, and social factors (Protti, Johansen, & Perez-
Torres, 2009). Using health IT to have the convenient access to complete the patient health information
and to provide the evidence-based decision support at the point of care is supposed to reduce the medical
errors and to enhance the clinical decision making (Bates & Gawande, 2003).

FUTURE RESEARCH DIRECTIONS

The classification of the extensive literature in the domains of Web 2.0 and health IT will provide the
potential opportunities for future research. Web 2.0 sites allow for user interaction and participation by
having a user-friendly interface where individual can edit and publish the existing information. Web 2.0
technologies can utilize social networking tools to further increase the level of viewer’s participation. The
Semantic Web (also known as Web 3.0) represents the next major technology evolution in connecting
information, thus enabling data to be linked from a source to any other source and to be understood by
computers. Exploring the roles of Web 2.0 and the Semantic Web in modern business will be the beneficial
topic for future research directions. Health IT has become an integral part of the practice of medicine
toward promoting quality of care and reducing medical errors. Health informatics is the combination of
informational science, health care, and computer technology. Health informatics allows a systematic way
of storing and retrieving information. The benefits of applying health informatics and health IT toward
increasing patient safety and improving health care performance should be further studied.

CONCLUSION

This chapter highlighted the overview of Web 2.0 technologies; Web 2.0 applications in learning and
education; Web 2.0 applications in academic libraries; Web 2.0 applications in KM; the perspectives
of health IT; the multifaceted applications of health IT; IT and TAM; and the significance of health IT
in the health care industry. Web 2.0 technologies present a vast array of opportunities for companies
which can make use of the Web 2.0 technology as a smart way to manage customer-employee relation-
ships, marketing, and finances in cost effective ways, improve productivity, and foster their creativity
and innovation. The major advantages of Web 2.0 technologies are dynamic content, user participation,
scalability, metadata, openness, collective intelligence, and rich user interface. Web 2.0 technologies
can offer better functionality for interaction with websites.

The applications developed using Web 2.0 technologies can be shared among a number of users
through the Internet and can be simultaneously used by numerous users. Web 2.0 technologies can enable
companies to create community value by tapping the collective knowledge of employees, customers,
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and external stakeholders. When effectively used, Web 2.0 technologies can encourage participation in
projects and idea sharing, thus deepening a company’s pool of knowledge. Web 2.0 technologies can
bring greater scope and scale to companies, thus strengthening bonds with customers and improving
communications with suppliers and outside partners.

Technological innovations in the health care industry continue to provide physicians and health
care providers with new ways to improve the quality of care delivered to their patients and improve the
perspective of global health care. Health IT is the sector of IT that deals with health and medical care
technological systems, as it involves designing, developing, using and maintaining electronic health care
systems. The field of health IT bridges several professional disciplines including medicine and allied
health professions, law, informatics, computer science, business, project management, and research.
Health IT includes utilizing technology to electronically store, protect, retrieve, and transfer information
within health care and community settings.

Health IT brings many potential benefits in the health care industry. The advantages of health IT
include facilitating communication between health care providers; improving medication safety, track-
ing, and reporting; and promoting quality of care through optimized access to guidelines. Health IT
enables health care workers to obtain, utilize, and communicate high-quality information about patients.
Health IT systems permit the collection of important data for quality management, outcome reporting,
and public health disease surveillance and reporting. Health IT allows patients access to their medical
records, which helps them to feel more knowledgeable about their conditions and encourages them to
actively participate in shared decision making. However, implementing, maintaining, and optimizing
health IT can be a challenge for rural facilities and health care providers with limited resources and
technology expertise.
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KEY TERMS AND DEFINITIONS

Health Care: The activity or business of providing medical services.

Health Care System: The combination of facilities, organizations, and trained personnel engaged
in providing health care within a geographical area.

Information System: A combination of hardware, software, infrastructure, and trained personnel
organized to facilitate planning, control, coordination, and decision making in an organization.

Information Technology: A set of tools, processes, and associated equipment employed to collect,
process, and present information.

Internet: The large system of connected computers around the world.

Social Networking Sites: The websites that are is designed to help people communicate and share
information with a group.

Technology: The purposeful application of information in the design, production, and utilization of
products and services.
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Technology Acceptance Model: The most widely used model to predict and explain the user ac-

ceptance of information technology.
Web 2.0: A collective term for certain applications of the Internet and the World Wide Web, including

blogs, wikis, and social media websites, which focus on interactive sharing and participatory collabora-
tion rather than simple content delivery.
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ABSTRACT

Digital technologies that increase communication among students/users are viewed as interactive re-
sources for enhancing learning, especially in the field of science teaching. The new digital mission is
to produce innovative learning environments and educational tools to enhance the traditional teaching
methods still widely used today. The Digital Diorama project reproduces a set of Natural History Museum
dioramas for IWBs and other electronic devices. Using the Digital Diorama enhances cooperative learn-
ing. This comes from the students/users’ explorations of the Digital Diorama and from strategies that
we recommend to teachers.

INTRODUCTION

The Digital Diorama research project proposes using digital technologies in schools as a resource for
boosting cooperative and collaborative learning, mainly in relation to scientific knowledge and the use of
ICT (Information Communication Technology). Such tools offer great potential for schools at all levels

of education and open up new prospects for teaching/learning in many fields. In addition, advances in
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the computer sciences are contributing to the development of increasingly sophisticated educational
technologies.

If they are appropriately used, and applied following socio-constructivist teaching methods, the new
devices can help meet the widely recognized challenges of the contemporary knowledge society, such
as providing for lifelong learning, or fostering young people’s interest and motivation in order to achieve
the learning outcomes required for everyday life'. Specifically, virtual learning environments can become
places in which to experience active enquiry, teaching practices, and interaction with learning contents,
as well as places for enhanced interpersonal relationships, discussion and sharing (Ghislandi, 2012).

In these learning environments, each learner is an active and involved member of a community, who
helps to complete tasks or joint projects, and contributes his/her own experience, knowledge and skills
to build collective knowledge (Herrington, Reeves, & Oliver, 2014).

STATE OF THE ART
Digital Technologies

The role of digital technologies and the importance of appropriate education and training in using digital
media for children, teenagers and adults has long been acknowledged. The first institution to recognize
this was Unesco: in 1982, thanks to the Grunwald Declaration on Media Education, attention was drawn
for the first time to the need for educational programmes in digital technology at all levels of school-
ing®. In keeping with this early position, in 2002 Unesco launched the Youth Media Education Seminar
initiative in Seville, which emphasized the need to promote digital technology literacy both critically
and creatively, in both formal and informal educational contexts. In particular, the objectives identified
by Unesco include providing incentives for the development of individual and collective digital citizen-
ship abilities.

Like Unesco, starting with the meeting in Lisbon in 2000, the European Commission has also launched
initiatives promoting and supporting digital literacy, particularly in relation to the protection and promo-
tion of human rights. These include Safer Internet and the multi-annual e-Learning programme from
2004-2006 for combatting the Digital divide, which, as well as defining the concept of digital literacy,
sought to identify and disseminate good practices, such as fostering digital literacy in schools through
e-learning’.

The European directives from 2000 onwards have called for ongoing debate on the function of digital
technologies in the development of active and aware digital citizenship, and especial attention has been
drawn to the integration of digital technologies and new media into the school curriculum, as well as to
the accessibility required to facilitate inclusion.

A few years later, in 2007, Unesco again posed the question of including digital education in the
school curriculum and issued its first recommendations for digital education in the document known as
the “Paris Agenda™.

Thanks to the European directives, in Italy, from 2007 onwards, the Ministry of Education, Univer-
sity and Research (MIUR) circulated a set of National Curricular Guidelines for Preschool, Primary
and Lower Secondary Education (“Indicazioni nazionali per il curricolo della scuola dell’infanzia e del
primo ciclo di istruzione”). In 2012, a revised edition of these guidelines was produced and published
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in the Ministerial Regulation of 16 November 20125, The National Curricular Guidelines have led to
official recognition of the role of digital technologies in schools in general and for educational purposes
in particular.

Today, Italian schools enable students to acquire cognitive skills for learning and selecting informa-
tion, which in turn foster independent thinking and a sense of self-efficacy; in addition, students are
expected to develop satisfactory digital skills and the capacity to make mindful use of the new media to
search for and analyse data and information. Competence in the use of digital tools is envisaged from
primary school onwards, and the approach advocated by the National Guidelines is not based on passive
use, but rather on exploration, experimentation, imagination and creativity.

Given that it has been long recognised that digital technologies prompt and promote collaborative
learning (Computer Supported Collaborative Learning - CSCL), the Italian guidelines expressly refer
to the value of the “social dimension of learning”, a dimension that can be fostered thanks to the use of
the “...new technologies that allow pupils to work together to build new knowledge”.

Students involved in educational projects using new technologies, learn not only acquire more ad-
vanced knowledge of digital tools and new technical skills, but also learn a more critical approach to
processing and comparing information from digital and traditional sources.

Vice versa, students can acquire competence in the new digital technologies through courses in other
subjects that draw on digital educational tools as rich resources characterised by multimediality, hy-
pertextuality, interaction and virtuality. In practice, such courses take on an interdisciplinary character,
fostering a more active teaching methodology that in turn makes for more dynamic learning processes.

Therefore, the new mission of digital technology is to produce new learning environments and stra-
tegic tools for enhancing the traditional teaching methods still widely used today.

Thus, the use of digital instruments — to explore, experiment and develop creativity and imagination
—is recommended from the preschool and early primary school stages onwards, given that digital tech-
nologies, by their nature, elicit a collaborative approach to learning: the National Curricular Guidelines
clearly state that the social dimension of learning would be encouraged by the use of new technologies.
As noted above, the use of digital technology not only enhances students’ technical competency, but also
their competence in reflecting on and elaborating information. Finally, digital educational tools can cover
multiple fields, supporting the implementation of an interdisciplinary methodological approach. All of
which makes for a more dynamic and interdisciplinary mode of teaching and learning in the classroom.

IWB: The Interactive Education Technology Tool

The aim of our project is to enhance the teaching and learning of biology topics by creating innovative
learning environments accessible from PCs, tablets and interactive whiteboards (IWB).

In Italy, interactive whiteboards are widely available in primary and secondary schools, although
the implications of their use for teaching methods have not yet been widely investigated, with many
questions remaining unanswered. This technology has been introduced into schools without adequate
reflection on the effects or outcomes of its use, at either the individual or group levels. Antonio Calvani
has proposed that IWBs are used at schools in two main ways: stylistic and/or linguistic. The former
approach focuses on form at the expense of content, making extensive use of images, video and sound.
The latter draws on “integrated linguistic codes”, or the specific terminology that describes instruments
and digital products and the effects they can generate (Calvani, 2007). The tactile properties of IWBs
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Figure 1. Map of IWB kind of uses at school
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have not yet been thoroughly investigated. Even more critically, the quality of educational software for
IWBs has not been systematically evaluated, while educational applications with innovative IWB content
have yet to be developed.

Nevertheless, the first studies on training teachers to use the IWB as part of their classroom teach-
ing activities have reported positive results; an example from the US is research conducted by Robert
Marzano and Mark Haystead between 2009 and 2010.

The use of IWBs in schools is associated with enhanced performance, motivation to learn, particularly
in English Language, mathematics, the science subjects and quantitative disciplines.’

The full educational potential of the IWB is expressed when it is used as a “cognitive space” in
which students/users construct their own learning through research, cooperation and problem solving
(Esposito, 2012).

Interactive visualization is constantly evolving, and this form of communication enables the creation
and interaction of new knowledge representations via the exploration of multiple topics. The multidisci-
plinary nature of interactive visualization represents the backbone of knowledge design. The key ques-
tion is how to ensure the quality of interactions. What kind of interaction should be targeted and how?
This is because not all visualizations are equally effective; the challenge is to set new quality standards
for assessing learning objects/environments and new digital tools/resources for educational contests.

The use of IWBs facilitates the organization of resources, storing and analysis of writing — which
may be edited and integrated with other multimedia materials —, visualization of knowledge, and moni-
toring of individual students’ learning processes. It also contributes to the construction and sharing of
knowledge and skills, promotes participation, and drives collaborative learning (Gagliardi, Gabbari, &
Gaetano, 2010).

The Digital Diorama project aims to increase the use of IWBs with a view to obtaining the optimum
educational benefits just outlined.
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THE DIGITAL DIORAMA PROJECT

The Digital Diorama project is funded by the Ministry of Education, University and Research® and is
being conducted over a three-year period. The project partners are, in addition with others, three Uni-
versity Departments: Program leader Department of Human Sciences for Education “Riccardo Massa”,
University of Milano-Bicocca, Italy (in particular the biology teaching research team); Design Depart-
ment, Politecnico di Milano, Italy; Department of History, Humanities and Society, University of Rome
Tor Vergata, the Institute Comprensivo Statale Copernico, and the urban park Parco Nord Milano.

The biology teaching research team has been working for some time on the development of learning
environments and forms of teaching using new technologies, such as online courses, e-learning objects,
multimedia objects and so on (Gambini, Pezzotti, & Samek Lodovici, 2005; Pezzotti & Gambini, 2012;
Pezzotti, Broglia, & Gambini 2014).

The main aim of the group’s research is to go beyond the traditional approach to teaching the
life sciences, which has proved inadequate to the task of producing meaningful and lasting learning.
Memorizing classifications and definitions is not an effective learning strategy: learners’ crucial need
is to acquire tools and skills that will enable them to process information from multiple sources (media,
newspapers, Internet) and integrate it with existing knowledge. Nowadays, in fact, school is no longer
the only place of information and learning. Many disciplines may be explored in different ways, using a
host of constantly changing resources. Therefore, school should be a place that creates networks among
“the complexity of new ways of learning by providing daily guidance that is attentive to methods, the
new media and multi-dimensional research’.

The Digital Diorama project has created new opportunities for the observation and analysis of teach-
ing and learning with digital technologies whose potential as learning resources has yet to be explored.

Figure 2. Presentation of the Digital Diorama on IWB
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Science learning can be stimulated, facilitated and enriched by exploiting resources found in museums.
Such resources may be turned into real learning environments. They include dioramas: ecologically and
paleontologically based models of natural environments, which act as “windows to look in on”.

The Digital Diorama project reproduces dioramas from natural history museums, enhancing the value
of this key historical and cultural heritage asset. Specifically, the project involves digitizing real-life di-
oramas and turning them into multimedia learning objects for use in schools, museums and other venues.

Aims of the Project

A first aim of the project is to enhance the historical value of the dioramas on display in natural history
museums, as significant cultural and scientific resources.

Another key aim is to enhance the learning of fundamental aspects of the biology underpinning life on
our planet. To this end, we selected media education based on digital technologies as our cognitive tool
of choice for presenting biology and ecology contents in an original fashion and updating the teaching
practices currently implemented in schools.

The Digital Diorama is also an educational “device” that can encourage cooperative learning pro-
cesses and the sharing of knowledge and skills'®. The project aims to train students and teachers in how
to productively cooperate with others, respect diverse opinions, and channel their energies into working
to achieve shared goals (social and cultural).

Finally, the project promotes integration among different disciplines, approaches and methodologies
and supports the life-long learning approach to education for sustainability.

Biology is a young science and advances in biological knowledge are ever more urgently needed,
given the most critical issues of our times (food resources, new epidemics, overpopulation, pollution,
etc.). It is also critical that sustainability practices be implemented in educational contexts. To be effec-
tive, education on sustainability cannot be based on an old methodology, but needs to revolutionise the
methods and rules that have been adopted by society up to now, and which have led us to the current
situation, a methodology that has not looked to the future but to the past as its point of reference for
establishing “scientific truth” (Sterling, 2001).

Methodological Issues

Digital Diorama are not designed as a standard format for the transmission of contents, but rather as an
educational “device” that promotes discussion on biological topics, encourages “in-depth investigation”,
draws out questions and sparks curiosity.

The group discussion method is strongly recommended in the educational literature (Czerwinsky
Domenis, 2000; Pontecorvo 2004). Scientific discussion is the basis upon which science progresses and
the National Curricular Guidelines also refer to the need to teach it!'!.

In introducing the Digital Diorama, the teacher is invited to discover it together with his/her students
— as they encounter and choose to enter the hidden hotspots on the IWB to explore the contents. This
methodology was specially designed to foster interconnections and help the students link the various
contents explored and discussed.

The exploration should not be viewed as a quantitative activity: it is not necessary to “visit” all the
hotspots, but only those that motivate students and engage their curiosity.
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The design of these multimedia objects offers many associations with everyday life, an essential
requirement for ensuring that school activities act as reservoirs of knowledge for all areas of life (Arca,
2009). In addition, connections with the great unifying themes of biology are carefully drawn, while
avoiding traditional, linear, or predefined learning paths (Gambini, Pezzotti, & Broglia, 2008).

Finally, attention was paid to exploiting the emotional aspects in the process of acquiring knowledge.
Many studies have been carried out on understanding how emotions and affections come into the learn-
ing process (in school and in everyday life) and how, by fostering these aspects, it is possible to enhance
cognitive abilities (Chalufour & Worth, 2004). The methodology recommended for use with the Digital
Diorama promotes a close connection between the information and emotional aspects, which are gener-
ally marginal in the teaching of science.

Description of Levels

The Museum dioramas, once digitalized, become interactive interfaces consisting of a central image
(the photograph of the entire Museum diorama), on which there is a menu and “hotspots” that may be
activated by touch or a mouse. The hotspots enable personalized exploration of multimedia objects such
as diagrams, images, videos, audio and textual traces. Digital Diorama are interactive systems that focus
on the students/users and their “cognitive interaction” with elements of the represented environment.

The Digital Diorama home page consists of a high-resolution wide-angle photo of a dioramas in the
museum. By scrolling over the photo, the student/user can zoom in to enlarge it.

From the home page, a pop-up menu, on left, allows the students/users to choose different levels of
exploration.

At the first level Imaginary journey, a narrator invites the students/users to enter the Digital Diorama
by drawing on their imagination and creativity to make an imaginary journey. Access to the Digirtal
Diorama begins with the personal involvement of the students /users: they have to imagine sounds and
smell sensations, etc. The hotspots allow them to continue their Imaginary journey, by lingering on
particular details of the scene.

Figure 3. The map of Digital Diorama levels
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Figure 4. The interface of the Mediterranean Sea Digital Diorama with all the hotspots available at the
first level

At the second level Crossover topics, each hotspot leads to a biology theme that is common to dif-
ferent living things (e.g., movement, hunting techniques, reproduction strategies, etc.). Each theme is
illustrated by five multimedia contents (diagrams, images and videos) accompanied by brief captions.

These materials are specially designed to stimulate thinking and group discussion, which in turn to
more advanced understanding of the theme. Furthermore, each multimedia content is linked to aspects
of everyday life: for example, a fish that filters water to feed is compared to everyday objects, such as
a tea bag, a colander, etc.

59



Digital Diorama

By clicking on a round picture, students/users can access a guide containing text and images, which
provide further insight into the topic and a brief explanation of the multimedia contents.

At the third level Identity Card, each hotspot offers students access to an identity card of the item
represented, which contains brief questions and answers (FAQs) and is easily consultable during explo-
ration of the Digital Diorama.

The last level of exploration, Education Experiences, proposes scientific practical activities that may
be related to some of the issues addressed.

PILOT TESTING PHASE WITH THE DIGITAL DIORAMA PROTOTYPE
Methodology: Quantitative and Qualitative Analysis

The evaluation of the Digital Diorama prototype (Mediterranean Sea) took into account the quality of the
interface and the user-interface interaction, as well as the Digital Diorama’s effectiveness in enhancing
the learning of selected key aspects of biology. The former type of assessment was quantitative, while
the second involved the application of qualitative research methods such as focus groups, observation,
analysis of students’ learning products (Mantovani, 2000; Baldacci, 2001).

Both evaluation approaches were used during pilot testing of the Digital Diorama prototype with five
primary school classes (three second grades and two fifth grades) and with eight teachers: four teachers
of Science, three of Italian (L ) and one of Mathematic.

Evaluations of interaction quality and usability of the Digital Diorama interfaces were heuristic and
made use of multiple methodologies, with the involvement of all project stakeholders (researchers and
students/users) to ensure a participatory approach (Nielsen, 1993). This type of evaluation is based on

Figure 6. The Digital Diorama interface at the second level of exploration suggesting links with the
everyday life
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video observations of the actions performed by students/users while interacting with the Digital Diorama.
It is therefore also a form of cooperative assessment, which is based on the methodology designed and
developed by Monk and colleagues at the University of York (UK). This “cooperative” technique (Monk,
Wright, Haber, & Davenport, 1993) allows the cooperative research group to gather experimental evi-
dence about the objective and quantitative exploration of the graphic interface of the Digital Diorama
and the exploratory behaviour of those involved. To carry out this evaluation, the analysis of the eye
movements of subjects interacting with the graphic interface through an eye tracking recording device
was used. This device detects eye movements using video oculography that provides information on
the direction of gaze with respect to the surrounding environment. Eyes move towards areas of interest;
gaze and attention are closely linked: students/users can shift their focus without moving their eyes, but
not vice versa.

Interface Usability Evaluation

In developing the interactive Digital Diorama system, to order obtain feedback on its performance and
usability, it was critical to monitor the behaviour of primary school children while they were actually
using it. To this end, students/users were observed while interacting with a digital prototype in both the
laboratory and real life contexts (Hanna, Risden, Czerwinski, & Alexander, 1999).

The usability evaluation began with preliminary observation of a student freely interacting with the
first Digital Diorama prototype. More specifically, we observed the visual behaviour of a student/user
wearing eye tracking glasses in front of physical dioramas at the Natural History Museum, as well as
the behaviour of “random” students/users in front of the Digital Diorama during a public event aimed
at disseminating scientific culture and research. The knowledge gleaned from this preliminary phase
was used to develop an experimental protocol for a usability test and behaviour analysis proper, to be
conducted both in a laboratory setting and in the real-life context (school). The behaviour analysed in
the laboratory was elicited by replicating insofar as possible classroom / real environment conditions.

The method adopted was innovative as it combined observations of physical and visual behaviour
through eye tracking. Clear vision of an object is only guaranteed when its image falls within the central
part of the retina, which is called fovea. Therefore, in order to explore a visual scene, the eyes have to
move in such a way as to bring the image of an object of interest onto the fovea. During visual explora-
tion, the eyes make saccades and fixations. Because visual information is only acquired by the central
nervous system during fixations, whereas saccades are used to shift the gaze from one point to another, it
isreasonable to infer that eye tracking methodology represents a powerful tool for the study of exploration
strategies and the underlying cognitive processes (Kowler, 1990; Schmid, & Zambarbieri, 1991; Monty
& Senders, 1976). Thus, when students/users explore a visual scene, eye movements supply information
about the focus of their attention.

Thus, it is clear that the use of eye tracking represents an innovative methodology that can provide
experimental evidence for the objective and quantitative analysis of students’ visual exploratory behaviour
in everyday situations (Hayhoe, & Ballard, 2005; Zambarbieri, 2003; Zambarbieri & Carniglia, 2012).

Contemporary videotaping technologies facilitate the adoption of new behaviour analysis models
that examine different components of interaction, to be evaluated by interdisciplinary groups comprising
engineers, designers, social scientists, usability and experts. Analysis of the students’ spatial behaviour,
as well as their psychoperceptual reactions and expressions of emotion was performed using a software
for video annotation that allowed us to create a structured database of the different components of in-
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teraction. The results of the tests were used to implement the design of the Digital Diorama (Nesset &
Large, 2004; Andreoni, et al., 2010).

Four primary school students (two girls and two boys) took part in a laboratory test. According to
the results by Nielsen and Landauer (1993), this number of test users is enough to detect around 70% of
the existing usability problems and to achieve a 60% ratio of benefit to cost, which was the maximum
attained by these authors in their study.

The experiments were divided into two steps:

e  Each student, wearing eye tracking glasses, stood in front of the IWB. The experimenter guided
exploration of the diorama by asking the child to execute specific tasks. The test lasted about 10
minutes;

e  The four students were together in front of the IWB and the experimenter asked them general
questions about the contents of diorama. The test lasted about 25 minutes.

Throughout the entire experiment, the students were video-recorded by means of a camera placed
in the upper corner of the experimental room to their backs.

Next, a similar test was conducted in the classroom with nine students (five females and males)
aged 8 and 9 years.

e  Each child in turn, wearing eye-tracking glasses, stood in front of the IWB. The experimenter
guided the diorama exploration by asking the student to execute specific tasks. The test lasted
about two minutes per participant.

Again, the students were video recorded by a camera positioned in a corner of the classroom.
Eye-Movement Analysis and Recording

Eye movements were recorded following the video-oculographic technique (VOG). VOG uses video
camera to compute gaze direction. In order to make this data processing fast enough to be performed in
real time, the image of the eye is usually illuminated with infrared light to create corneal reflexes. The
infrared light is not visible to the student/user so it will not cause a distraction, however it is visible to
the camera.

Eye Tracking Glasses (SMI — SensoMotoric Instruments GmbH, Germany) are used in this study
(Figure 7).

Figure 7. Front and back view of the SMI eye tracking glasses, showing the position of the cameras
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The light frame of the glasses incorporates six infrared light-emitting diodes illuminating the eye to
create the corneal reflexes. A digital camera is embedded to collect the images. A further camera, placed
at the front of the glasses is used to record the scene in front of the student/user, allowing the correlation
between gaze position and the environment to be computed.

Eye movement analysis was performed offline using the BeGaze software. The first stage in the
analysis consists of the identification of saccades and fixations among the recorded eye movements.
To identify fixations, BeGaze makes use of a dispersion based algorithm with a maximum dispersion
threshold set at 100 pixels, and a minimum fixation duration of 80 msec.

Gaze displacement between two successive fixation positions are identified as saccades. Once sac-
cades and fixations are recognized from the temporal sequence of eye position data, the correlation
between gaze position and the scene taken from the camera is established. From the position and dura-
tion of all fixations, the scanpath is reconstructed: fixations are represented by circles whose diameter is
proportional to fixation duration, whereas straight lines represent saccades. Following this method, we
were able to identify areas of interest (AOI) for each screenshot of the diorama and BeGaze calculated
several eye movement parameters for each AOI, such as: number of fixations, total duration of gaze,
mean fixation duration, order of access.

Focus Group, Training, Questionnaire, Classwork and Dissemination

As well as evaluating the quality of the interface, we conducted a qualitative analysis aimed at investigat-
ing the educational effectiveness of the Digital Diorama in improving the learning of selected biology
topics. This assessment included the monitoring and observation of classroom work, focus groups with
teachers, the collection and analysis of outputs (maps, drawings, reflections, short tests, experiments,
research on Internet, etc.) produced by students during and after the use of the Digital Diorama.

This experimental phase was accompanied by a teacher-training program that included an initial
briefing phase on the Digital Diorama methodology.

The overall training program began with a focus group discussion designed to gather data about the
participating teachers’ current use of technology in the classroom and current teaching methods. During
the discussion, the teachers were shown the Digital Diorama prototype then under construction.

Before working on the Digital Diorama with their classes, the teachers were invited to personally
explore the different levels of the Digital Diorama and to simulate possible discussions with children,
noting any difficulties encountered.

Four further training sessions were held, and each was recorded and analysed by an observer. During
the first of these sessions, the teacher’s role was discussed, and defined in terms of equipping learners
with effective thinking tools for selecting information and grasping key aspects of organisms and their
environments. The Digital Diorama was introduced and explored by the group.

During the second session, the group used the Digital Diorama as students with a researcher playing
the teacher’s role.

The third session was also a simulation of Digital Diorama’ context of use, but in this case, the teach-
ers were completely autonomous and played both their own role and the students’.

Finally, the teachers were invited to discuss the results of the trials, the structure of the Digital Di-
orama, its possible contexts, and the role of biology teachers in stimulating learners to form connections
between the Crossover topics.
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At the end of the sessions, a questionnaire was distributed to the group, to elicit their impressions
and perceptions of the training enjoyed.

The questionnaire was divided into seven sections and 23 questions: in the first section (from Ques-
tions] to 5), teachers were asked about the technical aspects of the diorama, such as whether or not they
found it easy to use; whether they had perceived any increase in their technological skills; what kind of
difficulties they had encountered and why; the extent to which technological complexities had influenced
the trials; their satisfaction with the usability of the interface.

Question 6 investigated the group’s satisfaction with the first level of the Digital Diorama (Imaginary
journey), the voice-over and anticipated efficacy for the children.

From Questions 7 to 12, teachers were asked to express their opinion about the Crossover topics, in
terms of the interface and contents (video, images, taglines, guides etc.) at this level and suggestions
for improving them.

Similar questions were also asked about other levels (Everyday life: Questions 13 — 14; Identity card:
Question 15; Educational experiences: question 16).

After this training phase, teachers invited their students to explore the Digital Diorama, both at the
Human Behavior Laboratory and in their own classrooms. Subsequently, we invited the teachers to an-
other focus group discussion to collect their feedback about the overall experience of using the Digital
Diorama, the difficulties they had encountered, suggestions for improving the device, etc.

ANALYSIS OF RESULTS
Individual Laboratory User Test

Among the 29 tasks administered to the children, three tasks were selected for the detailed presentation
of results, on the grounds that they are the most representative of user interaction with the IWB. The
results are reported both in terms of observed behaviours and gaze analysis. The next paragraph describes
the behavioural observation of Step 2 of the experiment.

In Task 1, the students were asked to reach a given level (Imaginary journey or Crossover topics) of
the Digital Diorama from the home page. To accomplish the task they needed to localize the menu but-
ton placed at the bottom left, and press it to visualize the menu items (Figure 8). Three children attained
this the goal in few seconds and without the researcher’s support, while a fourth required instructions
to locate the menu.

The scan path, in Figure 8, is an example of a student/user’s eye behaviour during the Imaginary
journey. It may be observed that the student/user’s gaze first pointed towards the requested item, and then
moved through all items before going back to the most pertinent one. Only at that time did the student/
user select the prescribed option.

Regarding Task 2, children were asked to exit from the hotspot and return to the main page. Different
options were available to achieve the task:

1. Pressing the zoom buttons, in the lower right-hand corner of the page;

2. Pressing the level title at the bottom of the page;
3. Pressing “HOME” and, from the home page, re-selecting the assigned level.
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Figure 8. Scanpath of a child while Carrying out Task 1. Circles represent fixations, straight lines saccades

CROSSOVER TOPICS

During the testing, this task was submitted three times. The expected behaviour was that the students
would chose the first option. They did, but when the task was administered first, their reaction times
were relatively slow.

In fact, it emerged from the scan path analysis that the students first explored the lower area of the
screen where all control keys are placed and only found the zoom buttons later (Figure 9). However, as
the task was repeated, the students quickly learnt to access the zoom buttons.

Figure 9. Scan path of a child during the execution of Task 2
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With regard to Task 3, the children were asked to exit the current level and return to the previous
one. There were different possible options for achieving this outcome:

1. Pressing the left arrow;
2. Pressing the level title at the bottom of the page;
3. Pressing home” and, from the home page, re-selecting the level.

During the experiment, this task was administered twice. Three of the children correctly identified
the left arrow in the lower right corner on the first trial, as shown by the scan path in Figure 10. The
fourth child behaved differently on both tasks, by choosing Options 3 and 2, respectively.

Behavioural Group Test

The main objective of the second experimental stage was to define how children reacted to the Diorama,
to evaluate whether the Digital Diorama can help them to improve their cooperative learning and their
capacity to connect topics and develop contents as a group. A secondary aim was to observe how children
behave when they use the IWB interface during tests, and in particular, to note any signs of cognitive
difficulty, enjoyment, boredom and curiosity during interaction.

The tests consisted of simulating interaction with the diorama, on the IWB, in the context of school.
They were divided into two parts: the first, which took 20 minutes, was composed of a semi-structured
trial aimed at assessing whether collaboration took place between the children while they were explor-
ing Digital Diorama. The second part took the form of a 5-minute session in which the children were
completely free to interact with Digital Diorama as they wished.

At the beginning of the test, the children were assembled and seated around the table in front of the
IWB. The researcher introduced the exploration phase of the Digital Diorama, and explained to each of

Figure 10. Scan path of a child during the execution of task 3

CROSSOVER TOPICS
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them how to interact with it. The researcher called only one child to IWB and asked him to start the test.
In the meantime, the rest of the group remained seated for one minute and then all got up together to help
choose the topic to be explored. Children remained standing throughout the trial. During the exploration
of various Digital Diorama contents, the researcher posed open-ended questions to the children, who
were free to answer and express themselves as they wished, particularly in the last 5 minutes.

Qualitative analysis was based on the direct observations of a behavioural expert who specifically
coded: emotional involvement, attention maintenance and students’ ability to generate discussion about
the Crossover topics. Quantitative analysis was performed by examining the video-recordings using a
software for video annotation called Advene (Annotate Digital Video, Exchange on the Net) in order to
identify students’ behaviours and verbalizations. The software allows a database of structured notations
to be created and analyzed through software queries.

The identified behaviours were organized around two research themes (Figure 11):

1. Physical participation of the individual child and the group: spatial behavior (task: move);
2. Verbal participation of the individual child and the group: oral interaction (task: talk).

Afterwards, the analysis grid was amplified to extract information and collect data concerning:
elements that aroused the children’s curiosity, elements that attracted the children’s attention, group
interaction, group discussion.

In general, it was observed that all children were actively involved in the test: some children first copied
the sound or behaviour of the animal, others joined immediately in the discussion. All children provided
appropriate answers to the questions and often initiated spontaneous discussions on different topics.
During the test, the general physical posture adopted by the children was standing in front of the IWB.

Children maintained a strong level of interest for the duration of the test. Boys were more active in
movement than girls, and more inclined to motivate others to participate in the interaction with the IWB.
The boys interacted more with the IWB, both to perform commands and explore topics, while the girls
did not interact much as with the Digital Diorama.

Figure 11. Schemas of spatial behaviour
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During the last five minutes of the test, a key behavioural change was observed. When the researcher
moved out of the children’s sight and left them alone, all the children continuously interacted with the
Digital Diorama’s interface by giving commands, selecting and pursuing topics together, based on free
choice. In this context, all the children intensively explored and interacted with the Identity card level
of the Digital Diorama.

The Basic Schema, devised by an expert in psycho pedagogy based on the qualitative analysis of the
data, identified the objectives and tasks against which to match observations of the children’s verbal and
non-verbal behaviours (Figure 12).

Often one or more children touched the IWB to point out something on the Digital Diorama that
excited them and aroused their interest. Otherwise, for the rest of the trial, the children remained stand-
ing in a row without touching the IWB.

In relation to oral interaction (“talk”), the first annotation concerned speaking, spontaneous observa-
tion, and discussion among peers. As the children interacted with the Digital Diorama, they consistently
behaved as though they were having fun, they often spoke aloud, they answered questions and read the
texts out loud together.

For example, miming (“mimare”) was a recurrent behaviour that began with the movement of one
child, which then prompted all other children to join in, generating curiosity and enjoyment. Another
interesting spatial behaviour observed was that named group building (‘“fare gruppo”). In two annotations
of the test, it was obvious that children got together to select or pursue a particular topic (Figure 13).

The students’ verbal and nonverbal behaviours showed that they link different elements of Digital
Diorama with one another, jumping from one organism to another, relating them to one another, reason-
ing and discussing individually and in a group.

Figure 12. Basic Schema with mapping of verbal and non-verbal behaviour
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Figure 13. Example of one on 7 annotation from make group and the corresponding real situation
% Editing a33

= RVAIR N

Fragment | Hmuh Nunﬁom Tags

Begln End

Bale |2
u [<] :
00:01:01.927 ’..*..‘ 00:01:15.827 ‘i‘

B d &

The students’ questions and remarks showed that they had reflected on the proposed themes: the group
seemed curious, stimulated by the questions and forthcoming with their hypotheses concerning possible
connections between elements of the Diorama and their life experience. The fact that they explored the
Digital Diorama by analysing similarities and differences between the organisms shows that they were
interested in the relationships at work in the diorama and that they were able to grasp the complexity of
the living systems presented to them.

User Test in Real-Life Setting

Based on analysis of the data collected during the laboratory trials, we organized further tests with other
students, in their classroom, obtaining further reliable data that was key for optimum development of the
Digital Diorama. Only five tasks from the previous battery were administered, selected because of their
pertinence to the criterion of usability. We also reduced the duration of the test, from 10 to 2 minutes.

Nine students aged between 8 and 9 years were involved in the experiment: five girls and 4 boys. The
experimental set-up was the same as in the laboratory setting: students were examined while performing
the test, and wearing eye tracking glasses, and were video recorded by a camera positioned in a corner
of the classroom.

The selected tasks were:

Task 1: Scroll through the Digital Diorama;

Task 2: Find the Menu and expand it;

Task 3: Identify the levels and among them get to Crossover topics;

Task 4: Exit the screen (3 possible options);

Task 5: Go back to the big image (Crossover topics level) (2 possible options).

Task 1 “scroll through the Digital Diorama” was chosen because of the shape of the represented
environment; in fact, the Mediterranean Sea image taken by photographing the physical diorama at the
Museo di Storia Naturale di Livorno was very long. For this reason, we wished to check if it would be
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intuitive for most students/users to navigate. In the end, however the results were invalidated due to
technical problems with the IWB device.

Task 2 “find the menu and expand it” was a key task for the evaluation of usability. In fact, the chosen
button was not highly visible and positioned on the lower left hand part of the screen. During the lab
test, all four students had successfully completed this task, but we wanted to further evaluate the button’s
position and graphic representation. Thanks to the eye-tracking analysis, we discovered that the students
first moved their gaze around the screen to search for the menu. Three of the nine students found the
menu button. The other six were not able to complete the task; among these, two students clicked on the
writing with the name of the level, instead of the icon.

Task 3 “reach a level” was administered because it could tell us something about a critical aspect that
emerged from the laboratory test. Although the students in the earlier trial had all successfully completed
the task, we were concerned about the fact that the control keys were not graphically homogeneous: in
some cases, they were buttons, in others written, in others shapes like arrows or the “i” of information.
All students, having found the menu, were able to reach the Crossover topics level, by clicking on the
name of the level.

Tasks 4 and 5: “exit the screen” and “go back™ were chosen because we had already tested them in the
laboratory and found that they were not easy for students/users to understand. Given that the task could
be completed in different ways, we wished to obtain the feedback of the students/users about this aspect.

Students were requested to exit the current level and return to the previous one. The different possible
options for achieving this were:

1. Pressing the left arrow;

2. Pressing the level title at the bottom of the page;
3.  Pressing “HOME” and, from the home page, re-selecting the level.

Figure 14. Scanpath of the children during the execution of Task 2
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Among these three options, five students executed the task correctly by clicking the back button,
two students selected the name of the level, one student/user pressed Home followed by the name of the
level, while one participant was not able to identify any of the three possible strategies.

The go back task was not completed by all students, with four of the nine interrupting the process
when they encountered an obstacle. Of these, one hesitated, one tried to click on HOME, and then
subsequently on the Crossover topics level name, one tried to click on an inactive part of the screen and
only three students were successful, by clicking on the level name.

Comparing the results of the tests in the laboratory and the classroom, we found that some of them
were very similar. For example, free exploration of the hotspots showed that almost all the students/
users mainly moved their gaze along the central part of the screen. There were no saccades and fixa-
tions in the upper part of the image. This result was confirmed by what the students said during the free
exploration. In fact, when they were asked about what element most intrigued them, they all answered:
The dolphins, the Posidonia, the fishes in the center of the screen.

A critical issue is the positioning of the menu button: all four students/users in the laboratory test
located it, while most of those in the classroom test did not (6/9). In any case, after a short length of time
interacting with Digital Diorama’s interface, the students learnt the positioning of the control keys and
automatically searched for them in the lower part of the screen.

No critical issues emerged from the request to reach a specific level. Once the children had learnt
where to find the menu and how to expand it (by clicking on the icon), they easily understood that the
levels were reachable by clicking the writing with the name of the level itself. This shows that in this
particular case, the choice to represent the control keys in different ways did not make it impossible for
the student/user to surf the Digital Diorama.

Some critical issues emerged from analysis of the students’ scan paths for the “exit the screen” task.
In fact, five of the nine students, after exploring the lower part of the screen, recognized the back button.
This suggest that the three options available to achieve the task confused some of the students.

Figure 15. Scanpath of the children during the execution of task 4 and 5
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The most critical aspect that emerged from the eye tracking analysis concerned the task of returning
to the Crossover topics level. In this case, the task was not completed by all the students, four of whom
aborted the process because they could not find the back button. Among the five students who completed
the process, three correctly reached the task, one clicked HOME instead of Crossover topics and one
did not find any way out. Redesigning the level titles by shaping them as buttons might contribute to
making the Digital Diorama become even more intuitive and user-friendly.

Focus Groups and Training

The data collected during the first focus group discussion showed that the teachers were already using
new technologies in the classroom but continuing to draw on traditional teaching methods. For example,
IWBs had been predominantly managed and used by the teachers themselves and used as a research tool
rather than for cooperation purposes.

The presentation of the Digital Diorama prototype was positively received by the teachers, as a poten-
tially useful educational device for science teaching and not only for science. This was a first key result,
which suggests that there is potential for the interdisciplinary use of the Digital Diorama. Exploiting
the diorama as a multidisciplinary tool would cater for the need to foster well-established connections
and relationships between the different fields of knowledge. We collected the initial impressions of the
teachers who had begun to explore Digital Diorama. From a technological point of view, the teachers
reported that they were satisfied and had found the Digital Diorama easy to use on the IWB.

The teachers reported a high level of satisfaction with the graphic layout of the Digital Diorama, as
well with the multimedia materials offered at the hotspots and the choice of themes addressed.

With regard to the teaching methodology, the teachers expressed a positive opinion about the ap-
proach designed for use with the Digital Diorama. In particular, they appreciated the potential offered
for stimulating the students’ curiosity (through questions, discussion and subsequent reflection) and the
transversality of the themes proposed.

Questionnaire

Overall, teachers reported that they were satisfied, finding the Digital Diorama on IWB to be user-
friendly with an attractive graphic interface. The only problematic aspect that emerged related to the
activation of the different levels, to be managed through the menu, given that the position of the menu
was not easily located when exploration was undersay.

The level Imaginary journey was considered quite satisfactory in relation to the voice-over. The
Identity card format was perceived as very or completely satisfactory by the whole group, except for
one teacher who did not explain his opinion. Teachers also liked the level Crossover topics and the con-
nections to the guides containing semi-structured information on preparing and moderating exploration
of the Digital Diorama. In relation to everyday life topics, teachers manifested different points of view:
their evaluations ranged from total satisfaction to dissatisfaction. The group of teachers also displayed
strong interest in designing and/or conducting complementary educational experiences for students on
completion of the basic Digital Diorama exploration.

With regard to methodology, the teachers appeared to be highly satisfied; those who answered the
questions felt had they understood the method and were excited about its potential; the specific aspects
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that they praised included: curiosity, transversality, the stimulating nature of the enquiry-based method,
and reasoning on the basis of differences and similarities.

Finally, the participating teachers positively rated the overall training path: they believed that the
experience had been positive and had led them to develop a proactive attitude in relation to new teach-
ing methodologies.

Classwork

Instead of reporting on children’s exploration of the Digital Diorama level by level, we have chosen to
organize the data by type of activity conducted given that the same activity format may be encountered
at more than one level.

Personal Involvement

The teachers all agreed that the experience of exploring the Digital Diorama, particularly the Imaginary
journey level, had elicited a high degree of emotional involvement on the part of the children.

The teachers defined the Digital Diorama as an engaging instrument, with the power to create a
particularly relaxed learning environment, and provide a higher degree of motivation that traditionally
conducted classes. The exploration, which begins with a sequence designed to strongly elicit emotions,
allowed the children to establish a relationship with the represented ecosystems and to emotionally bond
with them. (Wilson, 1993; Barbiero 2012).

This is a significant and unprecedented finding given that in science learning, the involvement of
the emotional sphere is not usually planned for or encouraged, despite its great importance. This is the
dimension experienced by researchers when they become passionate about the topic that they are study-
ing and draw inspiration from this for future developments of their work.

Another highly significant outcome was the children’s tendency to associate elements and situations
from the Digital Diorama with their personal life experience, in terms of identifying a key theme and
linking it with everyday life. In general during the exploration, the children experienced a strong desire
to talk about episodes drawn from their own experience. These references to their personal lives were
constant, to the extent that the discussions sometimes strayed off the initial theme. Although the teach-
ers had to work hard to maintain the thread of the discussion, the opportunity to freely contribute was
highly motivating for the children, increasing their enthusiasm for the work to be done, engaging them
and making them feel actively part of the learning process.

Figure 16. Examples of the children’s comments about their feelings and sensations during exploration
of the Digital Diorama

1 had the feeling of being free ...nearly like being one of those animals.

1 was struck by the tail, because it was really well curled.

You felt like you were the animal and you understood what it was doing.

1 enjoyed working on it, yes, because you find the answers for yourself, it’s nice to see
everyday life compared to animals. It makes you think of new questions. It teaches you how
to take care of animals.
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Figure 17. Examples of comments made by the children linking the contents of the Digital Diorama with
aspects of everyday life

Teacher: What are these living things?

S1: They 're transparent fish.

S2: They re millipedes, they look like sea insects. You can tell they don’t have fins..
S3: 1 saw a film with orange crustaceans. They have legs for swimming with.
S4: Maybe prawns are crustaceans.

S5: I think they 're not fish. Mussels are crustaceans too.

S6: They can’t be crustaceans. Mussels aren’t that big.

Teacher: Why do you think they are called crustaceans?

S2: Because they live on something hard, on shells, on rocks.

S3: The name is like “crust... that means they re hard.

S5: Maybe when they 're afiraid, they close up and go hard.

Mode of Exploration

The teachers did not lead the children through the Digital Diorama following a predefined pathway, but
explored and discovered it together with the children. The time-scales and modes of exploration were
dictated by the needs and interests of the specific class group. The second graders, for example, spent more
time over the Imaginary journey level and the Crossover topics and did not venture into the Identity card
level. The fifth class teachers, in contrast, worked at this last level also, catering for the older children’s
need to search for additional information and find further specific facts within the Digital Diorama.

The class groups generally explored the Imaginary journey at a leisurely pace, taking a relatively long
time to complete them (this was especially the case for the younger children). This gave the children the
opportunity to activate their imaginations (an aspect which in the museum setting is often overlooked),
and to turn the Digital Diorama into a place of exploration rather than a representation of defined ele-
ments. This initial phase was of key educational importance, as it laid the foundations for the discussions
that took place at all the subsequent levels of exploration... discussions based on reflections, answers,
and “genuine” questions issuing from the intellectual and creative work of the entire group.

The discussions on transversal themes again featured a high level of references to daily life (e.g.,
holidays at the sea, pets, etc.), and in the case of the fifth class children, to previous experiences and
learning contents already encountered in class. For example, the children linked the cliffs of Dover seen
on the Digital Diorama, with the Dolomites — a topic earlier covered at school: both are examples of
mountains characterized by layers of limestone rock in which it is possible to identify the shells of the
marine animals forming them.

DISCUSSION

The use of the Digital Diorama was characterised by continuous discussion. The opportunity to actively
participate in the discussions was well received by the children. Occasionally the teachers found it dif-
ficult to involve shyer or more “passive” children in the discussion, because they were taken up with
moderating and at times holding in check the excessive enthusiasm of the more active students. In the
teachers’ view, the methodology recommended for use with the Digital Diorama (guiding discussion
rather than providing information) was highly productive and made the classes lively and interesting.
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Some of the themes, such as for example that of parental care in different groups of animals, aroused
great interest on the part of the children, again leading them to make connections with their personal
experience. We consider this to be a very meaningful result: discussion is the basis on which science
progresses and the use of this methodology in the classroom is strongly called for in the most authorita-
tive educational literature.

Integrating the Digital Diorama Into Ongoing Biology

During the final focus group discussion the teachers emphasized the fact that some of the themes en-
countered in the Digital Diorama had been taken up again by the children during subsequent classwork
on other topics. These included: the human body (the different parts and how they are interconnected);
the difference between living and non-living things, classifying living things based on personal obser-
vations and “playing” around with similarities and differences; the ecosystem and the food chain; the
characteristics of living organisms and their possible adaptations to the environment they live in.

Interdisciplinarity

The Digital Diorama was found to be a multimedia “device” suitable for use outside of the strictly sci-
entific domain. A science teacher and a teacher of Italian, for example, invited the children to carry out
a interdisciplinary project, by asking them to write audio commentaries for some of the video footage
from the Digital Diorama. The children’s comments were enriched with references to the biological and
ecological contents encountered during their explorations (a sample in Figure 18).

Figure 18. Example of a discussion that arose during interaction with the Digital Diorama between
children and their teacher

S1: The shell on the Digital Diorama belongs to a hermit crab, because I saw one and 1
know what it looks like.

S2: There are rules and recommendations that parents and grandparents give children, to
protect them and prepare them for when they grow up, just as animals do with their babies.

Figure 19. Audio commentary prepared by the children for the video footage showing the hunting tech-
nique of cats (stalking)

Pip Cat

“Once upon a time, a cat named Pip was hungry: he saw some pigeons and began to stalk
them, waiting for a good chance to spring on them and catch them. Now what does stalking
mean? The cat lengthens its body and lowers it to the ground, it keeps its legs bent, walks
very slowly towards the prey, and then suddenly it springs, catches its prey and eats it. When
the cat begins to stalk its prey, its ears are folded back so that it can hear better, its eyes are
fixed on the prey, it moves its shoulders back and forwards. As it closes in, it changes pace,
first running with short steps, then, taking longer steps, and then really fast”.
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The detailed description of the cat’s movements is the impressive outcome of careful observation
of the video footage and in-depth group discussions. The commentary is also rich and effective from a
linguistic and communicative point of view: the use of a question within the commentary captures the
listener’s/reader’s attention; furthermore, the description of the last sequence in the cat’s hunting tech-
nique is so accurate and well-expressed that it conveys the animal’s increase in speed most effectively.

Another example of an interdisciplinary project (science-history-geography) was the production of
an identity card for the jar represented in the Digital Diorama, along with other archaeological remains
that may be found on the sea bed.

Technical Aspects

The main technical difficulties /limitations encountered during exploration of the prototype Digital
Diorama concerned occasional stalling of the video contents. This was partly due to poor Internet con-
nections. In any case, it did not significantly affect the carrying out of the work.

The children were attracted by the IWB and were soon highly familiar with how to use it as well
as with how to explore the Digital Diorama: they easily memorized the positions of the hotspots and
themes associated with each. The Digital Diorama proved to be a user-friendly and easily understood
device. This allowed the children to apply their digital competence — usually drawn on for entertainment
purposes only — to a product specifically designed for educational purposes (Jenkins, 2010; Ferri, 2011).

It was not always feasible to fully exploit the potential of the IWB to foster collaborative learning
work. The classroom space was typically taken up by desks, chairs and other “obstacles” that did not
leave enough room for groups of students to work in front of the IWB. Indeed, to facilitate the active
participation of all the students and allow all of them to use the IWB, in some cases it proved necessary
to divide the class into smaller groups.

The results of the prototype-testing phase provided valuable input for the production of other Digital
Diorama planned as part of this project. The experimental participants’ observations enabled us to make
a number of improvements to the interface.

For example, where possible we have included video clips instead of photographs, because the latter
were found to be less attractive to the children. We also substituted multimedia material that the children
found difficult to understand, or that in general were not particularly well received by them.

In order to ensure that the Digital Diorama may be explored in a relatively fluid manner, we trans-
ferred the multimedia materials to a dedicated site external to the interface, which is therefore more
easily accessed even when the Internet connection is poor.

Experimentation at Public Workstation

A public workstation with an IWB has been installed, which is freely accessible to all those wishing to
explore the Digital Diorama. A sample of 23 heterogeneous students/users, with different ICT skills
and experiences, were observed during free individual and group explorations and interviewed. After a
brief familiarisation session, all the students/users were able to use the IWB and understand the Digiral
Diorama’s functionalities. The level that mostly stimulated interest was that of Crossover topics. Most
of the students/users answered that they would use the Digital Diorama for either teaching or learning
any matters, and with students of different ages; one participant stated that he would also use them with
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the elderly. At the end of this itinerary, an interactive whiteboard with the Digital Diorama was installed
in a public space at the University of Milano-Bicocca, while other public workstations will be soon ac-
cessible at the urban park of Parco Nord Milano.

FUTURE RESEARCH DIRECTIONS

In recent months, we have launched experimentation with all four Digital Diorama produced for this
project, involving about 20 classes at various levels of education distributed throughout Italy. This phase
too will be evaluated using qualitative research methods. Participants are 450 children and around 20
teachers of science (the majority), Italian, mathematics, technology and special needs.

This national experimentation is still ongoing, as is the data collection and data analysis.

The Digital Diorama may be used flexibly by teachers in terms of deciding when to introduce it
into the teaching programme, while it can also be a valuable tool for establishing continuity of method
between successive levels of education.

To promote dissemination of the Digital Diorama as an innovative learning resource, an alternative
IWB open source hardware technology could be designed and produced to lower the cost of installation
in schools.

Moreover, the architecture of the Digital Diorama system can be further used to support the develop-
ment of other typologies of learning tools based for example on art pieces.

The Digital Diorama project also involves the creation and maintenance of a database of existing
dioramas in Italian and foreign museums, with the aim of making them better known, fostering com-
parison and online exchange experiences.

The Digital Diorama may also be used outside of schools, in public spaces: at museums, universities,
and other suitable public spaces. This device will be available to anyone wishing to interactively explore
environmental issues linked to everyday life. Applying the awareness acquired from the Digital Diorama
to our daily lives can help us to modify certain socio-cultural habits and contribute to sustainability.

Table 1. Breakdown of the schools and classes involved in the experimentation at the national level

Cities n. classes Primary Secondary (Lower) Secondary (Upper)

Messina 2 1 1

Livorno 1 1

Napoli 2 1 1

Roma 2 2

Milano 2 1 1

Cinisello 2 2
Lissone 1 1

Besana 3 3

Mortara 4 2 2

total 19 12 5 2
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Thus the Digital Diorama is a tool that combines many valuable aspects including promoting the
understanding of many ecosystems and key concepts in ecology, with a method using guided participa-
tion and collaborative learning, within an overall framework that will encourage responsible attitudes
and sustainability practices in everyday life.

CONCLUSION

The results obtained to date will be supplemented and enriched with other data currently being collated
and analysed by the group. Given the significant volume of data collected (mainly via video-recording)
on the teacher-training sessions, the classwork and students’ learning products, additional time is required
for its analysis.

However, we are already able to predict that the results will be positive, leading to strong demand to
participate in this project, from schools in particular.

Experimental evidence on user interaction with the Digital Diorama was obtained using qualitative and
quantitative methodological approaches. The results of the quantitative assessment based on monitoring
the behaviour and eye movements of students during exploration of the visual interface, suggested that
children interacted comfortably with the Digital Diorama interface, and did not display any particular
difficulty in understanding and using them. Nonetheless, some details of the graphic interface were
modified based on the results of the experimental observations. For example, the titles of the levels in
the Digital Diorama and some of the other buttons were redesigned to make using the Digital Diorama
even more intuitive. For example, in relation to recognition of the play button to activate the audio of
the hotspots, the icon was redesigned and a pause command added to enhance ease-of-use.

Indeed the outcomes of the user tests with students were obtained under specific experimental condi-
tions that had been fixed to allow comparisons and quantitative and qualitative analysis. In addition, the
qualitative follow up of the experimentation with Digital Diorama in schools, used the observation of
behaviours to show that after working with the device in the classroom over a number of months, all the
participating students were competent in managing the interface and knowing how to explore it. This
level of evaluation also led us to further fine tune the Digital Diorama interface.

The emotional dimension of a the creative cognitive exploration elicited by the Digital Diorama (for
example, through the Imaginary journey level as earlier described) can provide more effective educational
support to teachers than the typical tools of formal learning such as traditional lesson styles and textbooks.

It is also expected that the proposed methodology will help students to become familiar with the pro-
cedurals and practices that reflect the mind-set of researchers, for example building a concrete product to
share with others, discussion, reflecting on information exchanged, etc. This aspect will be investigated
further in the course of our ongoing experimentation.

Based on the results obtained to date, we can be confident in assuming that we have designed a user
friendly interactive graphics interface and a sophisticated “educational device” that can provide valuable
support to teachers during their classroom activities and to students in their learning processes.

Moreover, the research findings suggest that exploration of Digital Diorama brings children into
contact with their desire to know.

The potential to exploit the Digital Diorama outside of natural science teaching was confirmed by
teachers during training and focus group discussions, where they shared their successful experience of
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using the Digital Diorama with their colleagues teaching different subjects, for example: Italian, English
and Mathematics. Therefore, the Digital Diorama mode of exploration and the interaction that it pro-
duces among students and teachers also provides an interesting “‘educational device” for experimenting
with the interdisciplinary methods. This result meets the need to foster well-established connections
and relationships between different fields of knowledge. Such a learning modality is being advocated at
the European and international levels, with the aim of providing the transversal base of knowledge and
competences required to address the complex issues facing contemporary society.
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ENDNOTES

1

European Commission, DG Education and Culture (2004). Study on Innovative Learning Environ-
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Chapter 4

“School-Cinema’”:
A Research Experience That Combines
Educational Theories, Educational
Processes, and Educational Technologies

Daniela Tamburini
SPERIMENTA, Italy

ABSTRACT

This chapter presents an educational and consulting path for the use of new technologies that support
the improvement of learning relationships in groups (Parmigiani, 2009), the construction of knowledge
(Lakkala et al., 2007; Kangas et al., 2007) and the ability to recognize and explore the experience of
communication and relationship at professional and personal levels, for the individual and for groups
in order to enhance abilities and professional skills on several levels: cognitive, affective, conative and
practical (Paquay, Altet, Charlier, & Perrenoud, 2001). Through the report of the experiments carried
out for two years and applied to two training projects for teachers of five Primary and Secondary Italian
schools, the main objective is to describe and present the overall results. The approaches used were
inspired by the method of participatory research and action research with a clinical and pedagogical
approach. The methodology is based on the case study of the Clinica della Formazione (Massa, 1992;
Franza, 2003) that increases the emotional, communicative and relationship dimensions and gives
concreteness not only to the educational action but also to the process behind it, which then becomes
the target of investigations.

INTRODUCTION

“School-cinema” is a project of research and intervention as well as a training devise started from the
Master in Development of Clinical Skills in Educational and Training Professions at the University of
Milano-Bicocca, developed by Dr. Daniela Tamburini under the supervision of Prof. Angelo Mario
Franza' of the University of Bologna. The project has been applied widely in different educational and
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training contexts such as, among others, the Laboratories of Systems of Communication (2007-2008;
2008-2009) and Film Language (2005-2006) in collaboration with Prof. Cesare Massarenti — University
Professor, International Consulting Information Technology - and the Laboratory of Visual Sociology
of the University of Milano-Bicocca, faculty of Sociology.

This chapter presents the application of the project within a training program that lasted approximately
a year and involved 98 participants: 48 teachers and 50 students of a School District of Milan consisting
of four Primary Schools and one Secondary Junior School. It describes the pedagogical premises and
foundations of the project, the structure and model adopted and its main outcomes.

The Context: The School as a Complex System

The experience of teaching can hardly be understood and can, perhaps even less, be expressed in an
exhaustive way, given the complexity of its essential features. To this regard, in “Changing the school”
(Massa, 1997), Prof. Riccardo Massa insists on the concept of complexity and, at the same time, of col-
lectivity, intended as “‘understanding” and identified as a fundamental element when educating referred
not only to the relationship teacher-pupil, but also to the relationships teacher-teacher and teacher-parent.

Pupils: we see a transfer of expectations, also of the affective type, to the school, especially by adoles-
cents and pre-adolescents who are unable to handle positively the recognition of the role of student, and
perceive the school (especially the class-group) as a theater, a real stage on which to act a passionate scene
of “mirroring tenderness” (Charmet, 2009), often disguised as apparently apathetic behavior. Nowadays
the school is, therefore, faced with the task of developing the connection between reality and image, to
help the young person live better the dramatic contemporary fracture, in which devotion to one’s own
representation generates cultural conflicts that hinder the educational process and the development path.

Parents: parents, too, have to go through the culture of role, undergo strong pressure on the role of
father and mother and are often forced to behave as if in a “theater performance”, without being able to
find the real role of father and mother. Within this scenario there may be some attitudes that tend to differ
greatly with the school (and faculty) aiming at symbolically rebuilding a well-defined role, or looking
for common aspects (alliances) to the point of reaching attitudes of passive delegation. This means that
the school possesses a sort of rituality, where the conscious dimension is in contact with a deeper part,
which we will not call “unconscious” but which we can certainly indicate as “unaware” (Ugazio, 2012).

Teachers: Let’s now think of the teachers and the problems associated with their role. We can define
them “the characters”: the school is also the theater of one’s own emotions, a place where to develop, but
also defend (as if in a trench) professional as well as personal ideas and values. Being a teacher means
taking on a role of responsibility with increasingly blurred boundaries that are often pre-determined
(Cerioli, 2002). This role often implies the absence of shared reference points (Riva, 2008) with an in-
evitable increase of conflicts, stress and effort to accept and understand each other, to meet for common
projects and recognize oneself as part of them.

The above three elements imply that the school is increasingly considered a complex system, where the
variables at stake are linked by relationships of interdependence: the hypothesis underlying this research
project is that, in this context, technology is to take on the characteristics of a pedagogical tool, functional
to the modification of teaching-learning practices to cope with the change taking place in our time.
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The Educational Potential of New Technologies

The assumption that teaching mechanically implies learning has never been defensible, but today this
statement can be affirmed with greater certainty if we think of how difficult it is, especially in Italy, to
introduce new technologies into the complexity characteristic of the relationship between teacher and
student, among the students in a class, and also of the school itself as a system when considering the
poor ability to implement the educational potential that new technologies carry. Thus training programs
for teachers should necessarily be oriented towards the development of digital culture, focused not only
on technological aspects, but they should also, and above all, be aimed at methodological and psycho-
pedagogical skills, to be considered the most interesting when introducing technology in schools.

Itis no longer a question of establishing the necessary relations between the introduction of technolo-
gies in schools and its good use, but of modifying teaching practices thanks to the opportunities they
offer, and through the implementation of new methodologies that may facilitate learning, exchanges
among disciplines and that can bring knowledge “down to the earth” and applicable to different contexts.

The “school-cinema” program is proposed as a methodology both coded, well-structured and also
flexible, able to find different system forms depending on the situations to which it is applied.

THE CINEMA IN THE SCHOOL
The School as a Creative Representation

Now let us ask ourselves this question: within this “scenario” why the cinema in the school? First of all,
in young people films trigger their the love for the art of interpretation: through the interpretation of a
film sequence they inevitably end up talking about themselves and they interpret their and other people’s
behavior in the attempt to find their way in the midst of a never-ending and sometimes exhausting hall
of mirrors, where Socratic questions keep recurring. The cinema is a true experience (especially when
lived in groups, such as a class). What amazes me is the young’s ravenous curiosity smoldering under
the apparent state of “deep coma” (any reference, especially to films, is allowed)®. It is as if outside
their group — and so, of their body or vice versa - there were no reality, as if reality could only reside
within the narrow boundaries of their closed relationships: their language is essentially metaphorical
and analogical whereas ours as educators, teachers, adults is, in general, mainly symbolic/numeric (this
is obviously a myth the young often have and cherish). Culture, cinema, fashion, theater, virtual world,
ethics, being in a group are “otherness” from reality, an alternative to the norm: in addition to values
they share a language that depicts the daily experience in a different way.

Secondly, the cinema is a place of art and creativity is the foundation for any good process of com-
munication and therefore of behavior. To create is to build together new perceptions and new meanings:
to do it we need a method, it cannot be improvised. Today any person who takes upon themselves an
educational role is, as an adult, called to find ways to communicate in an intricate network of stories
— including their own — in order to foster, facilitate, develop the discovery of parts of the world and of
themselves that may otherwise neither be perceived or expressed. One has to be able to facilitate growth
paths that are aimed at the gradual achievement of autonomy, at the construction of aimed knowledge
and at the development of skills based on potentials and critical thinking for a life rich in relationships
and suitable to achieve affective security and awareness of one’s own behaviors.
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It is in this sense that the school can be defined as a great creative representation. It is necessary to
revise critically the contradicting, heterogeneous, differentiated, boundless multiplicity of the sources
of knowledge. The school is culture because it produces a universe of symbolic and cultural exchanges
within a structure which is physically present and organized, but it is, above all, a “procedural system
capable of producing vital worlds that enable us to experience our thoughts,” as Riccardo Massa stated?.
We need to stop and think in order to process our experience of this complex world that today demands
for more knowledge, which is more than ever contaminated.

The Cinema as an “Exquisitely” Pedagogical Tool

Therefore to the question, “why can the film be said to be an “exquisitely” educational tool?” we will
answer that the reasons are many, but that perhaps the most important one is that it enables us to become
familiar with the language of images and of our emotions. When we watch a film we can be permeated by
emotions without being overwhelmed by them and since “each emotion is confronted with a horizon of
meaning,”, as Eugenio Borgna* writes, we can say that the cinema helps us reflect on the complexity of
our world. The film is a cultural text consisting of narrative units that together make up total, autonomous
facts, which do not correspond to the objective reality of facts, but represent their simulacrum. The film
leads the viewer to create representative realities of particular situations. It is therefore a pedagogical
tool as it carries representative forms in which I recognize my thoughts. Thereby it responds to new
learning needs in our society of images and information that has magnified the reference boundaries of
the individual existence, which produces anxiety.

Anxiety that arises from the void perceived in the space existing between data and knowledge. Each
person is full of data, images, information, but this container empties quickly because the accumulated
information is not anchored in existing knowledge, it is not processed or because the overload produces
amnesia or an overdose due to cognitive consumption. Receiving is, therefore, not enough if we want
to understand; it is necessary to organize the information data we receive, namely to establish selective
procedures to give meanings to information.

We must learn to re-learn: the strengthening of cognitive processes is focused on the presence and
ability of self-reflective behaviours, capable of questioning established mental models.

The Role of Images to Understand Experience

Still following a path that, better than a “journey back”, I would more precisely define as a “dismantling
path” (the procedure you follow when trying to figure out how a machine works), I will start from a few
basic assumptions that affect the relationship with images. On second thought images have been part of
our world since only recent times: dense woods and open countryside were masters in the Middle Ages.
The farmer who woke up too early to say his daily prayers found his way to the fields dotted with small
chapels containing the image of a Madonna, a San Rocco, a San Cassiano - stages and places of worship
in front of which to end his prayers. That was all! At most, during their lifetime, farmers may have seen
about fifty images. Today we see from 400,000 to 600,000 a day. Quite a difference! The film helps us
make sense because it produces the reality before our eyes in a “more complete” way than reality itself.
What does this mean? That it enables us to see what we normally do not see, i.e. the non-visible, the
context, the off-field sequences of our experience of reality. But let’s proceed step by step.
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According to Gianni Canova (2002)3, until recently the cinema has been the “shroud” of the world,
that is the place where our world left its tracks, its footprints. Now images are no longer the world’s
footprints but real “live” representations that reflect on our representations, since the distance and the
difference between symbols and what they symbolize are reduced and confused. Moving images are
the loisir of our century.

Today we are constantly surrounded by moving images constructed according to a constant anal-
ogy with experience to the point that not only is the experience transposed into images and vice versa,
but that moving images become the medium to gain access to and to understand experience (there is a
reversal between the image and its representation).

“Man lives in a symbolic universe, no longer in a physical one. Man can no longer see reality in
its face. Instead of dealing with the actual things, in a sense, man is constantly talking to himself ” for
Ernst Cassirer (2009)°

The distance and the difference between symbols and what they are symbols of are therefore reduced
and confused. On the contrary, while watching a film, it is possible to draw a correlation between the
viewer who looks and the connection he/she makes. Reasoning about the distance, about the difference.
This connection is not perceived immediately, you have to think about it. Each one of us sees his/her own
film, not the director’s film or the actors’ film, since we put together the data in an absolutely unique
way (and unrepeatable, because everything changes also simply after some time).

As I stated before, the proliferation of images magnifies the reference boundaries of the individual
existence, producing anxiety, anxiety that comes from the gap between the data we have and our knowl-
edge of them: in order to understand it is not enough to receive the information, but we need to activate
self-reflexive behaviours. And this, at school, essentially means three things: learning in groups, dealing
with values which are shared as much as possible and managing complex communication processes.

THE CINEMA AS A TRAINING EVENT

Today, within each dimension of knowledge, a major revision is taking place, which, while overcom-
ing the models focused on some sort of generic accumulation of notions, is aimed at new goals. In all
contemporary pedagogy great attention is placed on education to democracy, to collective thought, to
health, citizenship, interculture and environment and, more generally, to the development of behaviors
characterized by autonomy and critical thinking.

In this sense it is important that teachers as well as students should find tools, time and occasions to
reflect on and question the meaning of what is taught, learned, acted, put into practice, communicated,
in order to be better aware of the effects produced.

Today the teacher has to face questions both about the teacher’s function and about the school itself,
dangling between imperatives essentially depending on economic policies and models that are less
“managerial”’, more collaborative and ethical. This involves a different definition of the term profes-
sionalism, and therefore the training of education professionals more or less oriented to change their
preconceptions, and for this reason open to confrontations with other educational agencies also outside the
school environment, more or less willing to form alliances among students, parents and other community
members, more or less attentive to ponder about ethical aspects affecting the core values of educating.

There are, in fact, some elements to be taken into account: in teaching, more than in other profes-
sions, the relationship between knowledge and the way in which it is transmitted is closer than in other

87



“School-Cinema”

professions, and these ways are, in turn, closely related to experience-based strategies rather than based
on theoretical models or on knowledge, skills and previously acquired abilities. To summarize, it could
be said that we are trying to understand how experience can turn into a source of theory. In fact, if we
think about it, the whole history of pedagogy is studded with examples showing how educational practices
have formed the basis for a theory that has opened new frontiers in the field of research.

For reflection to promote learning from experience and, therefore, lead to generative and proactive
practices, such reflection has to be somehow recognized as useful for something, for someone. The cin-
ema - or rather working on the cinema - becomes useful precisely because it helps us recognize within
an event its properly educational and training nature.

The Language of the Cinema
We are interested in two aspects of the cinema:

e  Its language, which enables us to bring to light the invisible network that generates, sustains and
transforms our imaginary world of the phenomenon of educating;

e  The viewer’s look: rather than “how”, we are interested to know “why” a student or a teacher sees
the film in that particular way, since each of us interprets, processes and, as a matter of fact, “sees”
the same given images in a subjective, and therefore different, way.

The aim is to bring out the selection criteria, the important hierarchies, the criteria for the attribu-
tion of meaning that underlie the viewer’s look. The question we ask is: what directs his/her attention
already at the level of perception?

The language (and not just the cinema language) tells us much less or much more than we would like:
in the language of words the speaker reveals his/her ways of feeling. The language of the cinema enables
us to make references to thoughts and therefore to think, it invites us to experience our experience. To
think in images is not the same thing as thinking about images. It means thinking thoughts through im-
ages, i.e. to stop and think about what is there behind them, about what is not immediately visible and
that, in fact, requires additional work in order to be brought to awareness. To think of what our eyes see
enables us to think also of what other people see and so to ensure that, for example, an adolescent is able
to locate his observation point and to compare it with that of his/her peers. We should be able to help
him/her recognize it, support it, secure it so that it will not disappear among the stronger view points of
the group (or of the pack). What directs his/her gaze? In other words, what are the codes of interpretation
and methods of organization of meanings that underlie and support his/her behavior, his/her educational
experience? The way I look at and choose an external experience - more or less similar to mine - is in-
extricably linked to the way I look at, choose and assess both my professional and personal experience.

Our course can be described as having as its main objective the recognition of social, cognitive
representations, of stereotypes and spontaneous philosophies that each of us has internalized, often
unconsciously, and that determine the way we interpret the educational action.
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The Essential Elements of the Training Course

e  The setting: the film is shown to everyone together, for example the entire class, where setting is
intended as a framework. In this way the class group is transformed into a group of viewers, and
therefore of processors of the images they see

e  The students are encouraged and enabled to find crossing paths through a search in the web for
literary excerpts, poems, photographs, music, other images that they believe connected with their
theme.

e  Observation cards are requested to be filled in (individual work and group interviews) so that the
students can have a say, can substantiate opinions, thoughts, comments, and can autonomously
come into possession again - without anyone “preaching” at them — of the points of view of each
one and of their own way of learning.

“Knowing the why” about one’s own ways of learning is crucial because not only accounts for the way
we perform or feel education both as trainees and as trainers, but it also makes us aware of the intricate
connection between the way we educate and the way we were educated. As educators, we should not
claim to impose our mentality to that of the student; it is essential to create, implement an active com-
munication and understanding — capable of transformation in its pedagogical essence -, an exchange of
experience which does not, however, mean to “put ourselves in the shoes of other people”. It is necessary
to understand the mental and emotional structures of the other person who is different from us, of his/her
“codes of interpretation”. Namely, not what my thoughts would be if I were in his/her place, but how I
think he/she thinks (access to motivations, needs, vision of the world, experiences of the other person).
Given this context, it appears that communicating means creating relationships and ties (Franza, 1988,
1993, 1997).

The cinema is, thus, a pedagogical tool as it carries representative forms in which I recognize my
thoughts: I may have learned to recognize my thoughts through an image and feel grateful for it, and
this is of great cognitive value (in fact, it is possible to name the emotion, the emotion as a language and
also the language of emotions).

Working on a film also meets an important need of the students to interpret events. We could actu-
ally define a real struggle the one that is being thus waged on the contrast with the eternal present, the
extended and a-historical time in which the younger generations are immersed and relegated.

How is an event interpreted? On which basis, on which foundations do we make interpretations? This
is the point on which it is important to dwell today.

Educating can, therefore, be considered either as adevice, amechanism, some technological equipment
and an institutional framework contained within borders, whose effects we can control with precision,
or as a place where experience takes place and wants to be interpreted in every single moment while in
progress. School is culture, but scholastic culture is not that of the curricula; it is rather the creation of
a universe of symbolic and cultural exchanges.
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THE “SCHOOL-CINEMA” PROJECT: HUMANISTIC CULTURE AND NEW MEDIA
The Educational Approach

The theoretical structure underlying, in particular, the choice of the pedagogical device that we are going
to illustrate refers both to studies and research on classical pedagogy, with special reference to the issue
of the importance of people’s needs to develop projects — intended as a typical need to learn things in
depth — and reference also to the most recent contributions of the Clinica della Formazione.

The Clinica della Formazione (R. Massa’, A. M. Franza), is a training device designed to favor thought
and clinical judgment about both teaching techniques and relational strategies, which play an extremely
important role during teaching / learning activities. The Clinic of training is an important methodological
innovation both in terms of teaching techniques and in terms of training settings. It uses and increases
the emotional, communicative and relational dimensions of the people involved and it engages them in
research and study work both of the individual and the group. It is thanks to Riccardo Massa and Angelo
M. Franza’s studies and research and to the common experiments carried out over a period of about ten
years that the clinic of training has entered the pedagogical vocabulary

Clinica della Formazione means®:

e  Designing and sharing the research on the fundamental elements, the processes and devices for the
training of individuals and groups of individuals in accordance with the organization and cogni-
tive modes typical of the clinical method: interpersonal relationship based on a shared commit-
ment to truth, which involves the observer in the relationship observed; an experience of looking
and listening where the observer’s questioning attention to the observed person is open both to his/
her own experience as well as the other’s

e A mode of exploration and experimentation carried out individually and in groups that focuses on
achieving knowledge and learning from experience and through experience

e A program that - in the form of small groups and based on the guidelines, the mandates, the pro-
cedures suggested by one or more trainers - accompanies the participants in the exploration and
development of concrete events, presented in the form of reports or narratives in order to be able to
take possession of them again and relocate them in contexts of reference (personal, collective, pro-
fessional and institutional) by analyzing them and reconstructing their overall meaning through
the use of the art of interpretation.

The basic pedagogical idea of the “School-cinema” project is also characterized by a constant search
for the relationship between different aspects of educational problems, which are briefly mentioned here
below:

As for the pedagogical consideration of the type of medium used, which should be exciting and fun,
reference is made to John Locke (1693)°, who argued the importance that teaching should be pleasant,
and to Jean-Jacques Rousseau (1762)'°, the forerunner of the functionalist approach to interest, but above
all to Johann Friedrich Herbart (1809)", who placed interest as the focal point and foundation of the
entire training process.

The fragmentation of the film viewing experience and its symbolic “cooling down” are based on the
pedagogical ideal of Jerome Bruner (1966)'? who, in his cognitive theory of education’, intends culture
as an organism, conceptual technology, possession of heuristic “keys” and as skills of language training.
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The obvious connection with philosophy refers to the renewed existentialism implicitin the concepts of
critical deconstruction, by contemporary philosophy, of any claimed foundations of stability, of doctrinal
certainty of knowledge. A reference to pedagogical structuralism, too, which assigns an important role
to symbolic and material latent dimensions, contributing to open the epistemology of human sciences
to new problems and solutions.

However, the most important contribution is certainly offered by the studies of Riccardo Massa,
who sees education as a functional, but above all planning, device, which makes possible the encounter
between different dimensions of existence:

... With regard to training seen as an individual novel, as an event and as an educational adventure
Jundamentally marked by frequent processes of socialization and acquisition of culture, it deals with
the vital and existential meaning of training better rooted, even more than in psychoanalysis and social
sciences, in the great artistic, philosophical and literary productions, or in many parts of the current
cinematic representation.”’

The New Technologies in Schools: Towards a
Culture of Images and Imagination

The simple introduction of new technologies inside and outside the school and their spreading cannot
in itself be called an innovative fact, nor can it be associated with the improvement of didactics, or
with the quality of our lives in general. What matters more and more is the quality of their use and not
the intensity. This encourages - and does not limit, as it may happen if “left alone” - a different way of
thinking and improves the quality of interactions between people. Living the dimension of images and
of imagination in an appropriate manner allows to capitalize on the cultural heritage they carry, thus
producing new knowledge, an essential element if we are to build good practices fundamental not only
for knowledge, but also for acting, with a suggesting and, at the same time planning, meaning. New
technologies have the great merit of drawing ways and worlds closer (and not just physical worlds, but
also vital worlds), which, before their introduction, were hardly compatible. In this sense we could
certainly welcome Montesquieu’s invitation, as reported by Tzvetan Todorov, to the creation of a “well-
calibrated Humanism”, able to implement a system of shared models, methodologies, actions capable
of enhancing and processing our time: ‘“Personal life, social and cultural life and moral life should nei-
ther be suppressed nor replace one another; the human being is manifold and unifying it would be like
mutilating it” (Todorov, 1991)".

This recollection to humanistic culture is not certainly meant to propose again methods and models that
were applied in very different contexts from the point of view both of contents and of useful knowledge
in a distant past, but to develop tools and methods capable, inside the intricacy that characterizes new
contexts, to implement complex “narrative identities”, to identify and enhance the creative and design
abilities of each person, without which technological tools would loose their value as crucial function
when facing the challenges of our times. A critical mind is needed in order to live serenely the experi-
ence of the phenomena that the spreading of images and of the virtual world inevitably implies. Within
this context, the school has the opportunity to play a role in the creation of a new culture of images and
of imagination in an intermedial sense, i.e. where virtual and real aspects interact, so that the relation-
ship with technology may be taken into the consideration it deserves and its most reductive, when not
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disfunctional, use should be overcome. In practice, the relationship with the new media has an impact
that deeply affects how we interpret interpersonal relationships and the very meaning of educating.

For the Use of the Educational Potential of ICT

In the National Plan for Digital School (PNSD), fundamental pillar of The Good School (Law 107/2015),
clear reference is made to digital education in the school that relies not only on the technological di-
mension, but also, and above all, on the epistemological and cultural dimensions of the new media, a
central point in the development of younger generations (Buckingham, 2003, It. tr. 2006; Rivoltella,
2006a, 2006b; Willet, 2009; Livingstone, 2011; Premazzi, 2010). Many studies have made possible to
interpret the new technologies in the educational field as resources to improve students’ ability to better
understand themselves and the world around them (McLoughlin, Lee, 2008; Macedo, Steinberg, 2007;
Maragliano, 2000, 2004; Rivoltella, 2003, 2006; Ardizzone, Rivoltella, 2008; Mantovani, Ferri, 2008;
Drusian, Riva, 2010). In this scenario, the entry of new technologies into the school can be an asset not
only from a technical point of view, but also from a methodological one and for the awareness of the
new way of thinking (and not just the educational fact) that they convey, thus contributing to the con-
struction of new identities, placed within the relationship between image and representation, between
narrative and new cultural and social models (Mottana, 2002; Dallari, 2008). In this sense technology
can function as a “professional organizer” (Rivoltella, 2014) useful to raise fundamental questions about
the professional role of teachers and capable to create a useful environment to convey contents, tools and
techniques to one’s pupils effectively and not to become, as it is happening now, a reason for creating
distances, or even erecting real barriers between teachers and students. The generation gap is now an
established fact - although many teachers don’t always recognize it as a problem — and it is present not
only between teacher and students, but also among the teachers themselves, when a significant differ-
ence in age occurs, and among learners, too, as argued by Mark Prensky (2001). The gap is especially
evident from the cultural point of view, in cognitive models and socio-cultural variables (Rivoltella,
2012 b), even when it does not materialize in the problem of the digital divide between “natives” and
“immigrants”. The issue is to promote digital wisdom (Prensky, 2009). Martha Nussbaum (2010) insists
on the concept of the recovery of thinking and imagination skills that make us human beings and states
that this educational commitment closely concerns the web, too: it is important to make young people
aware and capable of contextualizing the space-time relationship within an extended space. Such step
requires work on the self, the growing of an inner “confabulation” and therefore the transition from
extimacy practices to intimacy practices, where also the emotional world may be seen as an important
component (Siegel, 1999). This takes us to a series of considerations concerning not only the nature of
the entry of technologies in the school, but also in the work and vital experiences of each person.

Today, when speaking of “Digital Humanism” (Dominici, 2014), it is certainly not in order to rein-
troduce educational methods, styles and contents of the past, or to mortify or undo what can actually be
called educational contents and educational knowledge gained outside it. It is, in fact, in order to open
multimedia windows possessing the characteristics both of complex narrative forms, useful to develop
well-connected “narrative identities”, and of the powers of creativity and planning, i.e. a window of
skills without which technological tools can be of little help to face the cognitive and application chal-
lenges of our times in an intelligent way. The urgent need for the development of critical thinking should
not be neglected; a “new forma mentis” (a new mindset) to understand the teaching-learning process
“(Rivoltella, 2006a)."
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FROM PROJECT TO ITS REALIZATION: THE STRUCTURE OF THE PROJECT

School-cinema is a training methodology inspired by the Clinica della Formazione and focused on spe-
cial work on images taken from the cinema — intended as a language of symbols and privileged place of
learning — and on the use of new technologies as tools for processing images and the imaginary world
at school. The device allows and encourages common considerations and reflections starting from the
identification of the educational opportunities of the cinema and of the ones offered by the device. Given
the role that the imaginary and the virtual world plays inside and outside the school in the construction
of a “fragmented” knowledge, it was decided to work right on it to uncover its implications, opportuni-
ties as well as its risks. The hypothesis is that a fragment of a film or a video can be associated with the
fragmentation of the contemporary world, where events no longer appear to be characterized by linear
consistency or natural rhythms, but by systemic relations and a different concept of time and that such
fragmented reality should be pieced back together starting right from its fragments.

Some films and novels lend themselves particularly well to a “disassembly” task of the original piece
in order to build a new work focused on educational issues. Using the new media, some films and videos
have been disassembled and then reassembled with the goal to work out analysis and synthesis in an
almost simultaneous manner. The analysis is meant to identify those parts of the work from which new
sequences and paths, different from the original work, can be created by the participants in order to face
complex issues, which are relevant to them, in an innovative way. In practice, this means to transform
the work group into a group of developers of images, by showing film materials selected in relation to
the issues to be studied or addressed. This film product is “broken” into meaningful sequences which
are then reassembled to become a completely new and original video. In it the assembled fragments
and quotations — i.e. images condensed into concepts — will be captured and analyzed for their evocative
meaning, beyond the narrative of the original plot, thus allowing to grasp their meaningful depth. The
issues at stake go from a level of verbal sharing to a deeper level, both emotional and intuitive, which
necessarily comes into play when we watch a film, but also and above all when we have to work on its
images to make a new film, the result of further processing. Emotiveness, images from memory and
dreams all cooperate in the choice and selection of the images, in their composition and understanding.

In particular, the choice of using the technique of disassembling and assembling the images is
relative to the type of the cognitive mode typical of our contemporary world, where systematic linear
thinking is being replaced by the analogical thinking in the web. Awareness of one’s desires (looking
inside oneself), opportunities to express them and to encounter with the others (look outside oneself),
are sequences interweaved in a virtual exchange of perspectives, close-ups and backdrops in the light
of a different mode of reflection.

Once disassembled, the sequences are analyzed and then reassembled in a work group in which the
participants are engaged in the construction of a shared logic. This makes it possible to collect data
about the representations, i.e. the subcultures, and the role representations. At the same time, it allows
to see and/or to experience a given situation, even when critical, to understand which elements should be
taken into account in order to bring about changes, to give ideas on potential growth factors of people,
stimulating their imagination and creativity so as to encourage the development of skills which enable
to re-process one’s own reality in an active and conscious way. Knowing the origin of a sequence, its
culture, which process of symbolism is used allows to reunify the dichotomy between reality and imagi-
nation through the feedback of the reassembly following slow, in-depth and shared reading of the mode
of interpreting events.
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In general, the project is addressed both to teachers and students, with different goals and objectives,
but it is overall aimed at promoting dialogue within the school context and sharing within the various
disciplinary perspectives, helping to improve transversal skills, which are often considered marginal where
teaching is still more oriented towards contents than skills. The teachers found of great interest the focus
on networking and use of educational technologies, so as to facilitate a move towards more and more
pervasive social innovation, and also on the concept of meaningful learning as “active” (Spinelli, 2009)
and on the fact of being called “to experience” on themselves, i.e. firsthand, the feeling of sharing and
of meaningful learning through the use of electronic devices. This would later result in the application
of the methodology in the classroom during the daily educational activity.

The Film as the Result of Group Work

“School-cinema” allows to study a “creative grammar” which is not the same as a communicative
grammar, although they are close to each other. Like a detective story, the cinema has its own language,
made of rules, cages, boundaries, codes. Only within these boundaries a creative gesture can be born,
a meaning can be grasped and transmitted. To make a film it is necessary to set in motion a true (just
because conventional) self-narration, the one that becomes physical/cinematographic action and finds
its natural expression in the scene narrated by other spaces and other times, at a different rhythm. Shared
symbolization becomes matter for new and closer symbolizations, which come nearer and nearer to the
stories experienced by the participants in reality, in which the symbolic, but not its “explanation” or
flattening, grows.

Also the act of educating cannot be considered related to the learning of rules and/or notions simply
juxtaposed to each other, neatly selected and appropriately reorganized, as it is essentially constructed
inside a communicative and relational practice of the experience between people, space, time in an
environment that has all the characteristics of a complex, dynamic system, rich in differences. The edu-
cational rationality has a form, but this is not given once and for all, it is not given for granted. Likewise
the film produced by the group, the result of team work, regardless of its quality, is in a relationship
and refers to elements related to the experience of the people involved, experience intended in almost
absolute and radical sense, not reduced to a single, definitive meaning: when a person tries to solve the
problem, it turns out the game fails. Working on a film is like investigating in the bowels of our historic
feeling. To make a film together is, in fact, a way to create a dialogue among film images that have their
own history and their own reference context, that become a source of inspiration for the construction of
other films, which can greatly and deeply differ from the original one and become the individual and
collective expression of identities, that is by telling a new story open to new shared meanings, offering
a way to awaken memory.

Even teachers become involved in a series of group activities where participants produce a number
of film scripts that refer simultaneously to the filmic representation, analyzed from the historical or
cultural point of view, and to professional experience, later translated into short movies. This makes it
possible to combine different educational objectives, i.e. those relating to the ability to build a team,
those strictly didactic and the communicative ones, at the same time keeping in mind the number of dif-
ferent recipients and thus their specificities, which will guide the selection of films and narrative texts
to work on. Other applications include the development of communication programs with families or
the construction of tools to evaluate competence and transversal skills.
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Educational Objectives of the Path

e  Experimental introduction of a new and different teaching methodology - integrating the tradi-
tional methodology - able to provide for and organize a direct involvement of the students within
the class or the interclass group, associated to their interests and leading to the promotion of the
expression of the self.

e  Attempt to leave the traditional pattern of the lesson by means of a process that stimulates curi-
osity and interest through the involvement of the students in a concrete initiative aiming at the
creation/production of an “artistic”, or anyhow original, result.

e  Teaching to decentralize the impulsiveness of the students, especially in difficult situations from
the emotional point of view, through the construction of a cinematographic product that can
“guide” the plot of the narrated stories to learn how to move around in their space and time and
thus increase the feeling of effectiveness and self-esteem

Didactic Organization and Stages of the Training Program

The course had a total duration of 68 hours over a period of about six months of the school year 2008-
2009. Itinvolved 48 teachers and 50 students from five schools including Primary schools and Secondary
Junior school (see Table 1).

The didactic organization provided for spreading of the work over two different modules, repeated by
two groups of teachers and in two classes of students. Each module consisted of 6 meetings, each lasting
on average three hours. The schedule of the meetings included a first stage of presentation and training
on reading the cinematic language and on technical programs for film editing, a second stage in which
both groups watched two films together and were then invited to make a first selection of sequences
and express their first reflections, a third stage consisting of working in subgroups preparing the actual
editing of the film product with the help of an expert'®. A first meeting with the students’ parents was
planned to foster dialogue and sharing with the families and to favor a climate of good cooperation. A
subsequent plenary meeting was held at the end of the course with all the students, teachers and parents
at the screening of the materials produced and as an opportunity to exchange the considerations emerged
during the process.

Let’s now explain in detail how the training course was developed focusing on some of the critical
issues that affected both the stage of the course addressed to the teachers and the one addressed to the
students of the classes involved in the process.

Table 1.
Primary Schools Secondary Junior School
Number of teachers 25 23
Number of students 25 25
Duration 34 hours 34 hours
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School-Cinema: “The Teacher and the Pupil”
Objectives for Teachers

e  The relationship between technology, learning and teacher training
How to foster good communication within the school system through the use of technologies
The school as a place useful to process the impact of the world of technology experienced by
young students inside and outside the school

During the course the teachers were elicited to review both the teaching practices distinctive of each
one’s professionalism and the precomprehensions, pedagogical ideas, training methods to which they
had been exposed. All these elements have a deep, but often undetected, effect on daily practice.

Afterwards it was a question of learning how to use new environments of learning through the re-
alization of a product resulting from a combination of analysis/comments/ documentation - such as a
photographic path or a path involving drawing, filming, processing printed materials, interpretation of
music (original or existing) — working from film materials and inserting images, photos, videos, music
taken from Web sites.

The training system was reshaped and revised on the basis of the needs expressed by the trainees. An
interesting feature to be noted relative to the changes made by almost all the sub-groups when it came
to translate the material described in the script into a film is the following: the expected sequence, its
editing and music were changed “on the field “, i.e. the changes were made on the basis of the result
achieved while work was in progress. The association with the term “improvisation”, in this case, appears
to be pertaining, in a strictly and exquisitely pedagogical sense. On this occasion the teachers were able
to rediscover the same relationship between creation and implementation of ideas, i.e. to investigate the
same differential ratio existing between continuity and discontinuity, form and backdrop, while working
on multiple levels simultaneously: that of previously shared meanings, those that emerged while assem-
bling the film, the abstract level of notions, the graphic one of forms and the narrative level of language.
They lived the experience of “seeing” that is also “thinking”. In this tangle of visual and conceptual
aspects there is a tangle of thought and imagination and it is “here [that] many of our concepts intersect”
(Wittgenstein, 1967, Ricerche filosofiche, p. 278).

Given the great number of teachers two work groups were formed, each focused on the objective to
think about the theme “The teacher and the pupil”, i.e. on the asymmetry that makes up each educational
relationship.

An Example of the First Stage of the Course for Teachers
Table 2 outlines the most significant moments.
Main Activities

e  Film Screening
e  Filling in the questionnaire
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Table 2.
Working stages Main contents Key steps Materials / tools
Stage 1 Presentation of the course and The theme (the relationship between technology | Film material

First meeting

methodology
Presentation of the films

and learning) and the purpose (development of
communication skills and group skills inside the
school between teachers and learners) is shared

Second meeting

1. Lecture on film language

Main contents:

Communication through images:
Training in disassembly and assembly
of representations

Perspective and polyphony in narrative
analysis

2. Screening of a film

3. Training on the use of the editing
program

The film material (a film or single sequences)
presented gives a general view of the different
approaches to the topic in question and it fits the
characteristic of the viewers.

The questionnaire is filled in and the film
material is discussed

Film material
Observation cards
PC with audio
and video editing
programs

e  Group work on:
° Processes of interpretation-translation of film events and film narratives
° Overall representations based on the cultural meanings under study
° Images, analogies and metaphors expressed
° Attributions, inferences and theoretical models of reference
° Investigation into the affective sphere - fantasies, emotions, desires, feelings
° Dynamics of transference and identification
e  Selection and reassembly of the significant sequences
e  Production of a new film product:
° Production of new narratives with new meanings from the fragmentation of the sequences
and their reassembly
e  Plenary presentation of group works:
° Emergence of meanings and creation of concepts useful to the management of one’s indi-
vidual and professional development Presentation of the group works
e  Feed-back and comments
e  Concluding remarks

School-Cinema: “Playing with the Film”

Objectives for the Students

Development of the ability/possibility to substantiate impressions and judgments through stories,
reasoning and discussions, too

To experience the change from “class group” to “audience group” and then of developers, a situ-
ation in which the “usual dynamics” may give way to new chances of encounter

To experience a different way of using new technologies, a better targeted and more responsible
use that favors the development of a critical thinking and autonomy.
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The second module was attended by students from two classes of a Secondary Junior School and focused
on the objective of having the students work on their relationship with the school and with the term
“education” in general, so that opinions, difficulties, problems that interested or troubled them could
emerge, and, at the same time, they could experience a different way of working in groups, sharing solu-
tions and suggestions among themselves and with the teachers, too.

First we showed the narrative material, made up of film clips, then we invited the class to engage
individually in answering the questionnaire about the sequences “first hand”, i.e. immediately after the
screening. After that the students were divided into work groups, they shared the individual work they
had done, and wrote the script sharing as much information as possible. Some instructions on editing
techniques and some work with a technical expert made it possible for each small group to create the
film product desired by assembling the sequences selected.

An Example of the First Stage of the Course for Students

The following are the main activities for each work stage (Table 3).

Table 3. The following are the main activities for each work stage

Working Main contents Key steps Materials/ tools
stages
Stage 1 Presentation of the course: | The lesson focused on the game aspects of the work on film Film material
First “Playing with the film” images: “Today we will play at being “detective spectators”. We | PC
meeting Lesson on the cinematic will act as if the film were a story, a painting, a photograph: what | with an editing program
language does it say? What is there? What happens?”
Screening of a film Film material constructed by assembling film sequences
Training on the use of the | particularly meaningful and of different emotional tone, chosen
editing program in relation to the various issues pertaining to the relationship of
the students with the school experience as a whole
Second Filling in of the Individual “reading” of the sequences to help the students find Observation cards
meeting questionnaire and tracks carrying shared meaning (“what story are we telling?) and | Tablet
comments on the film are | learn to find their bearings both when reading / listening and PC with programs of
made when processing the experience perceived and lived, which is audio and video editing
then expresses program of processing
image graphics
Web to search for images,
texts and music

Main Activities:
Group work

o Filling in the questionnaire and writing the script

o Selection and editing of significant sequences and sharing the “reading”
o Production of a new film

e Reassembly of the selected sequences to make a “new story”, with its own thread, or to make a succession of sequences that well
represent moods, thoughts, attitudes, and opinions expressed both after watching the film and during the selection of the images to
achieve a new film product, which is the result of the group work

o Presentation of the works to teachers and parents in a plenary session: each group presents its film and tells the genesis, answers
questions and any possible “criticism”.
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The Meeting to Present the Course to the Students’ Parents

To promote a good dialogue with the students’ parents, it was decided to organize a meeting to present
the course. In it we tried to expand the issue to a broader context of educational approaches focused on
the activation of thoughtful behaviors that could be understood and shared in the family. The parents
were fully informed on the exploratory objectives and on the use of narratives (in our case both in writing
and through pictures), that is materials, texts from which to obtain representations, emotions, implicit
and explicit judgments. This open attempt by the school to seek a dialogue and sharing with the families
resulted in the creation of a good climate of cooperation, which meant that the students, supported by
their parents, could face this new way of working in the classroom with images - and on images - in an
entertaining and light way as well as enjoying it.

In addition, the meeting was followed by a brief lecture on the topic of adolescence, focused on his-
torical, social and psychological aspects, in order to place the present situation in a broader context of
problems related to contemporary issues (fragmentation, new questions, youth culture, the spreading of
risk acceptability). The lecture was then followed by a discussion on the consequences of the phenomenon
of reversibility of choices in the younger generations with the associated risk of changing a disvalue into
a value (bullying). All topics were useful to stimulate in the parents a critical and conscious approach
to the objectives that prompted this project as a whole.

CONCLUSION

During the entire course both teachers and students were allowed to express themselves and bring out the
problems they felt. It was, therefore, an exploratory operation carried out both by the individual person
and the group and group/class that favored the development of a reflexive dimension, recognized as a
decisive factor.

The teachers involved were elicited to value practical knowledge and to modify their teaching method,
trying to engage the students more, also through the subsequent reproducibility of the methodology in
the classroom — after having experimented it on themselves — by applying it to different issues and allow-
ing the students to play the role of main characters by including audio and video materials and images
in the educational activity. It is interesting to underline the focus on the teaching action and on how it
changes through technology also from the point of view of the setting. The construction of the products,
as the result of the program of sharing in the groups, has been regarded by the teachers as vital from a
meta-reflexive point of view, since it has favored the sharing of knowledge and the recognition of the
importance of the reflexive dimension and group research.

As for the students, a general focus emerged on the pleasure of expressing themselves and also on the
pleasure of acquiring the skill to communicate through images in groups, in the class-group and among
the various groups in the classroom.

Construction activities where the group could better express itself were favored, so that the good
and the beautiful could emerge, which otherwise would not have had a voice. This helped the students
to acquire new tools useful for learning how to work together. In addition, it was also a question of
discovering new ways to use electronic tools, so that to learn how to analyze the contents of commu-
nication and, through activities of sharing meanings, promote dialogue and exchange, as a resource
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for interdisciplinary discussion aimed at developing transversal skills, citizenship and, later on, skills
specific to a discipline, which converge in and participate to the development of the first skills, through
the development of Learning Units.

By constructing a product - recognized as construction of a message - it was possible to note down
“what it says to the young, what it says to parents and what it says to teachers”.

In addition to sharing the opening of the work on the objectives and goals and to the presentation of
the products taking place at the end of the program, the parents were expected to express comments on
what the students had done.

At the end of the program we were able to understand together and to share the overall aim of the
course, which is to give every student the opportunity to express opinions, ideas, emotions, criticism,
questions and, at the same time, to identify where one’s own “observing summit” lies, i.e. one’s own
point of view on how each student sees the school, one’s own condition as student and one’s own role
as student.

A common general theme has then been identified not only in the final film product but also in the
class-group in which every student has had the chance to express one’s own particularity and one’s own
difference.

We hope that the material presented in this chapter and the examples given will be useful both in
terms of methodological approach as in terms of possible developments of new models and new practices
using the new media to enhance the educational potential and where the cinema becomes a pedagogical
tool as bearer of representative forms in which experiences, events and feelings acquire an important
cognitive value.
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KEY TERMS AND DEFINITIONS

“Clinica Della Formazione’: It is both an approach to qualitative and empirical research as well
as a training device that aims at an in-depth investigation of education and training in their more or less
obvious manifestations.

Method: There are two meanings to this term: one refers to pre-defined modes of action, which are
specific and coded, while the other includes the strategies of communication, organization and relation-
ship that teachers implement when teaching.

Intermedial: The term comes from Fluxus, the neo-Dada movement, and it indicates the ability to
produce texts that reconcile sensory experiences and conceptuality, through the application of technol-
ogy to classical languages.

Interpretation: It refers both to the possible differences in the meaning and significance that can be
assigned to an image, and to the various modes in which a thought, an idea, an experience are expressed
through it.

Fragmentation: The hypothesis on which we have worked is that a fragment of a film can be associ-
ated with the fragmentation of the contemporary world - where events no longer seem to be characterized
by linear consequentiality or natural rhythms, but by systemic relations and a different conception of time
- and that the reality thus fragmented can be pieced right back together starting from its fragmentation.

Disassembling and Assembling: Starting from a film in its entireness and integrity only some se-
quences are taken out. They are later assembled together in a sequence different from the original film,
thus modifying the connection image-meaning.
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Observing Summit: It means the point of view from which each of us starts to interpret events.

In the case of adolescents it is important to ensure that they are able to identify, define precisely and
differentiate their observation summit in order not to confuse it with that of the group, especially when
bullying occurs.
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APPENDIX: SOME POSSIBLE APPLICATIONS IN OTHER
EDUCATIONAL AND TRAINING FIELDS

This concise report intends to describe some models of applications of the methodology “School-cinema”
that may interest other educational and training areas both as a suggestion and at the same time as an in-
novative tool and research experience. It consists in the construction of models of application according
to different targets, where each relates to different training whose key elements are illustrated.

1. Training-Cinema-Work to Improve the Communicative Exchange
Between Vocational Training, Universities and the World of Work

The goal of the project is to find meeting points between the needs of the labor market, the vocational
training and the university system, promoting links and integration between these different worlds.

Today, the new trend in training, educational, school and vocational programs is to privilege different
forms of integration between typical training/educational moments and work moments, in the attempt
to improve communication between different worlds, to identify and know the most typical rationale of
the corporate world, on the one hand, and the ways of thinking of young students, on the other.

1.1 Main Objectives

e  To encourage the exchange of information and materials between vocational training, universities
and companies engaged in the common research for techniques to develop new and more produc-
tive forms of integration between different realities

e  To guide reflections on the relationship between the knowledge provided in education, practical
activities, the experiences related to them and the opportunities to develop skills appropriate to the
requirements of the world of production
To raise awareness to the issue of the alternation school-work in a proactive and constructive way
To establish an observatory to monitor and act on the chance of the relationship between compa-
nies and the world of the school

e  To favor an analysis of the universe of representations that young people participating in training
programs (vocational or university) have of the world of work, which is of great importance to en-
able them to develop an objective vision of codes, languages and purposes typical of the corporate
world.

° To use the language of films, whose images and sequences, once taken apart and reassembled,
lend themselves well to the reconstruction of new and original meanings through the creation of
films produced in work groups. These films can be tools that help identify the different readings
and deformations of the ways of understanding reality in the work place, also and above all from
the emotional point of view.
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1.2 Main Working Stages

a. Representation of the World of Work (Represented Size)

Detection of needs/presentation of the course

Supplying conceptual tools/theoretical assumptions on film language

Watching the films related to the theme of the world of work

Construction of the script on the basis of experience related to the films and in particular to the
various representations related to the sequences

Disassembling the sequences and reassembling them to produce a collective film

b. Communication With the World of Work (Social Dimension)

The sharing of different points of view and the confrontation with the reality of the workplace are
achieved through the participation of the young students to moments of communicative exchange
in companies, so that they can compare the two representative universes

The film product is submitted to companies and becomes a moment for sharing opinions on the
issue, but also a tool that makes it possible to learn about basic needs, obstacles and opposition
experienced by both parties, not least as a function of the internships that the young students will
do in the company

c. The Reality of the World of Work (Real Dimension)

Meeting with the company to present the film and redevelop the contents and ideas suggested
Proposal for the introduction and planning of future internships

Experience of the company reality through an internship period of one month in which to check
the consistency with reality of what worked out together as a group. The duration of the internship
can vary depending on the type of training project involved.

2. Cinema and Universities to Improve the Quality of
Communication Between Teachers and Students

2.1 Main Objectives
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To provide innovative tools useful to university teachers to design courses and to create teaching
resource materials capable to communicate, even with a large number of students, in an effective
way

To use the cinema as a tool to process experiences and representative forms and use them as a ba-
sis for the reconstruction of new sense and meanings of the social, political contemporary reality
in its historical development, through the creative use of imagination

To help young students identify new modes of learning to build autonomous paths of meaning
capable to give cognitive value to each learning experience
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e  To study and codify the transversal skills developed through group works
° To increase interactive communication between teachers and students

2.2 Main Working Stages

a. Film Construction

An in-depth seminar for a group of students on issues of collective interest, in relation to the issues dealt
by the teacher in the classroom and agreed on together. It is a way of learning complex concepts and of
developing the themes under study in an original way

b. Using of the Film in the Classroom as Teaching Resource Material

The product will prove to be a useful tool for university teachers to design courses and create teaching
resource materials suitable to communicate effectively also with large groups of students as it allows to
convey even very complex contents

3. Cinema and Literature to Improve Motivation in the Experience of Reading

This project envisages the combined use of literary texts and films: the suggested methodology should
make it easier for the students to live the parts and make their own characters and productions starting
from the selected narratives, so that to create other narrative worlds, i.e. transformations that change
the narrated story.

3.1 Main Objectives

To use the language of the cinema as a password to reading
To support motivation to reading, curiosity to know, and the use of books as instruments of knowl-
edge but also as an experience of pleasure, passion, suffering, dream and desire

e  Tointroduce reading in a set of training activities of clinical approach characterized by close refer-
ence to concrete and individual realities

e To give voice to young students’ representations and experiences through the dialogue between
the film world and the world of books, in order to give them back their story

e  To recognize, through the cinema, the importance of reading as a social practice

e  To experience reading as a way of activating the search for affinities between the unconscious
world of representations and the physical reality, which is present in time and space.

3.2 Main Working Stages

a. Disassembly of the book into episodes, images, words. Subsequently they are reassembled and
linked to film sequences to create a new narrative sequence, essentially made up of literary pas-
sages and film images, open to contributions of different and heterogeneous nature (video music,
multimedia images, photographic or audio-visual material)

b.  Analysis of the narrative (point of view and polyphony in the analysis of the narrative, inter-text
and inter-dialogue in the novel and in the poem)
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Watching films that deal with the selected issue

Selection among the titles suggested by publishing houses of the books to work on, followed by
the reading

Filling in observation cards relative to narratives, representations, experiences of the films and of
the book

Group work and decision-making process to identify the important parts of the film and book to
weave together and on which to create the film/narrative product and to identify excerpts from the
texts to be inserted in the cinematic sequences

Disassembling and reassembling the sequences on the basis of the script, fixing the narrative film
and sequences in a new plot

4. Components of the Network

Secondary school teachers, university professors and their students
Team of tutors and experts in film, education and training

Team for technical support to training and communication system
External agencies

Companies

5. Recipients

The first beneficiaries of the project are the following:

Students and teachers of secondary schools and universities

The end beneficiaries of the project results are:

Companies that deal in advertising/communication fields

Publishing houses sensitive to the problem of the decrease of heavy readers in the school
environment

Companies that, for various and different reasons, are interested in a deeper analysis of the char-
acteristics of youth culture

6. Results Expected

The expected results are as follows:
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Production of film and narrative items to be used both as a tool for an exchange of communication
with training agencies and also as a product of the company involved

Realization of cinematographic products useful for teachers as resource support for lectures
Building a network of companies, schools, universities and training agencies.

Drafting of educational projects and job placement projects



“School-Cinema”

e  Identification of training programs closely linked to business realities, which become the first
promoters of professionalism

e  Consolidation of the link between people’s needs and companies’ needs

e  (Creating film archives containing all the productions realized, to be shared and spread, and ap-
plicable to different educational and training contexts

e  Exchange of information on the project with multiplier effect both on the transferability of the
methodological and communicative modes as a model of cooperation and on its educational and
pedagogical relevance

7. Evaluation and Circulation
Implementation of a plan to monitor and evaluate the project progress is envisaged as follows:

e  Monitoring of the communication between companies and the school and between teachers and
students in universities. Through different analysis techniques, elements of evaluation will be sup-
plied relative to the different aspects of the interaction between the various components

e  Evaluation of the quality of the processes and learning products in progress, with special reference
to the planning stages

e  Monitoring of the communication will be carried out by an experienced researcher in training

e  Evaluation of the educational projects will be supervised by an expert in the methodology of
pedagogical research
Evaluation of the film products will be supervised by a film expert
All the documents and the materials produced will be made available to manufacturing compa-
nies, schools and universities

e  Each institution will be able to make public the work carried out through the implementation of
educational events

e  Meetings will be arranged to circulate the project in collaboration with institutions, associations,
local agencies, schools and universities
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Chapter 5

Humans Versus Computers,

Systems, and Machines:
A Battle for Freedom, Equality,
and Democracy

Alan Radley
University College London, UK

ABSTRACT

The present chapter introduces a new existential philosophy of how computers, systems and machines
operate within society, and in terms of the provision, furtherance and/or obstruction of human rights/
freedoms and open life-potential(s). We explore the relationship(s) between the design of artificial systems
and the existence/form/implementation of democracy; and from the key perspective(s) of individual and
collective freedom-of-thought/action. A basic premise is that humans are increasingly disadvantaged
as a result of, or slaves to: unfettered automation, objectivity, abstraction and fragmentary thinking; as
promulgated/aided by computers/systems/machines. We explain how related processes create conflict/
opposition/barriers to/with natural and harmonious socialization activities/processes; and hence strongly
influence our collective destiny.

INTRODUCTION
Background

The nature of human-machine relationship(s) is a central issue in human affairs; and related problems
have been debated for hundreds of years. In a great variety of books and papers etc; numerous experts
have noted the apparent (and often real) opposition between life and artificial systems. On a phenom-
enological level, humans and machines are very different. Machines are patently not conscious, do not
possess free-will, represent unfettered abstraction (often), manifest universal and objective viewpoint(s),
deal with isolated micro-worlds as opposed to the fully integrated embodied human ‘big’ world, and
operate ‘everything else being equal’. But things are never equal, because the happenings of life are
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too rich, varied, and chance-ridden; hence universally saturated with desires, wishes, joy and pain, plus
first-person-viewpoints etc.

Accordingly, in this chapter we uphold/defend the humanistic viewpoint. Needed is careful planning,
to ensure that humans be the masters—not of each other—but of our machine slaves, and it must not
turn out to be the other way around! We postulate a technological society so arranged as to benefit all;
and name such a society the Technopia. Introduced are the Theories of Natural and Machine-Implanted
Thoughts, founded on standard human rights; which may be implemented in a Techno-rights format to
combat rampant mechanization of human life; and provide for the free, open and frictionless sharing of
thoughts, ideas, and most importantly, votes.

Terms Introduced: Technopia, Techno-rights, Atomic Network, Theories of Natural and Machine-
Implanted Thoughts

As we become ever more involved with, and dependent upon, computers; it may be that our essen-
tial nature is being shaped and/or changed as a result. It is prescient therefore to study the nature of an
emergent phenomenon; the self as computer (merging of self with computer), and in terms of a deeper,
broader and more comprehensive inquiry.

Ergo we can learn: who we were, who we are and who we may become.

This chapter concerns the nature of mankind’s relationship(s) to/with machines. Probable is that our
survival and ultimate destiny as a species, depends on the development of appropriate technologies (and
especially computers). Thus careful planning is essential when it comes to our technological future. To
get the ball rolling, we formulate a strategy for an ideal human-computer relationship, and postulate
a society so arranged as to benefit all; and we call such a society the technopia. A key feature of the
technopia is the establishment of natural human rights (techno-rights) with respect to a technological
society; combined with appropriate and human-centric information usage; and so to ensure that machines
interact harmoniously with humanity (Wiener, 1950)

Wiener urged us to ask the right questions with respect to machines, and this chapter is an attempt
to do the same. Our approach is to find human-centric solutions for the problems of an increasingly
computer-centric future. But the future is at the same time marvelous and dreadful, known and unknown.
The issues are complex because technological issues are intermingled with social, economic, and en-
vironmental ones etc. Yet the stakes are so high, that it is beholden on each writer to make his position
known. Paramount, in my view, are three (new) human rights:

e Ownership of one’s own thoughts
° Atomic organization of, and free access to, all knowledge
e  Open (atomic) publication of ideas/votes

Thought ownership is key, and to ensure that the thinker is rewarded for useful contributions, and not
punished or disadvantaged in any way. Knowledge should also be free and open, accessible and flowing
everywhere and anywhere without limitation. Unfortunately, current systems often fail to provide for
the frictionless creation, publication and use of ideas. Desired are new systems which transcend current
computers with respect to the free and open exchange of thoughts, opinions and votes.

Questions are easy to spot for today’s systems. For example; are the amalgamated ideas of humanity
not the shared heritage of every new born child? Where is the world-library and/or universal knowledge
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repository? Why can’t we all vote on issues of collective concern? Who builds today’s systems, and in
what sense(s) are they useful and democratic?

Do we have equality of access to ideas—or honest self-expression? If some humans are spied upon,
but others are not, then by definition we do not have equality of expression. Are some humans more
equal than others? Do we have (in any sense) sufficient access to the deep and parallel structure(s) of
all human knowledge? Is technology evolving by itself, and according to an anti-humanistic agenda?
Do certain dark agendas shape computer system design/usage.

Overall, are we allowing: the wishes of the few to outweigh the needs/wishes/rights of the many?

Finding the answers is challenging. Certain experts proclaim the existence of technological barriers
as justification for why humanistic systems cannot ever be built. Others site economic and/or security
barriers. Problems do exist, but we must not use the same as an excuse to block the path to authentic and
people-centric technologies. Despite optimism, we live in dark times. Increasingly there is a movement
towards centralization of computing resources. Authorities attempt to justify why we cannot ever be
allowed to share ideas plus votes openly and/or privately. Are we to accept these self- appointed parties
as god-like beings; who judge, rule and punish the rest of us on a whim?

Like Beyonce, we ask: ‘who run(s) the world?” We might not the like the answer(s), or what it says
about human freedom(s) in the year 2015. Conversely, we postulate a new type of atomic network that
provides for an open sharing of ideas. A special class of self-centric data is envisaged, comprising mas-
sively distributed data ‘atoms’ which offer boundless mechanisms for the preservation, retrieval and
sharing of content —ideas (Nelson, 1974; Orwell, 1949; Radley, 2015; Veltman, 2014). George Orwell
said: ‘if you want a picture of the future, imagine a boot stamping on a human face—forever’ (Orwell,
1949). Orwell’s nightmarish world is one of newspeak, thought-crimes, memory holes, double-think,
and of clouded perception; whereby thoughts are constantly observed, twisted, negated and used to
eliminate free-will. Foucault likewise predicated super-panopticon surveillance machines that may be
used to curtail human freedoms (Foucault, 1975). Hopefully we can avoid such big-brother scenarios,
but we must not throw the responsibility onto the machine (Wiener, 1950).

Another prescient comment comes from Lord Bertrand Russell, who said: ‘Machines are worshipped
because they are beautiful, and valued because they confer power; they are hated because they are hideous,
and loathed because they impose slavery’ (Russell, 1963). The quote is apt. Computers are resplendent
machines—with high levels of apparent intelligence, independent decision making ability, and perhaps
even (on occasion) motivations of their own; but they are also, ultimately, human creations. This is an
obvious statement of fact, but less clear is why we should all (collectively) allow computer systems to
be designed that (in actual fact) restrict freedoms, limit access to knowledge, and favor minority inter-
ests. My thesis shall be that design of today’s computers is unquestionably; design of the whole arena
of human life, and ultimately, in a real sense, design of self. Needed is careful planing, to ensure that
humans be the masters (not of each other); but of our machine slaves, and it must not turn out to be the
other way around!

Theory of Natural Thoughts (Noun Form)
In this chapter I present an attempt to develop a ‘natural’ theory of human thinking. Explored herein are

what thoughts are, in and of themselves, and we examine where they come from, and where they go to.
We focus on: Who thinks What thoughts, and Where.
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We have couched such an approach in terms of the ‘noun’ features of human thought; named as the
Social Categories of Assembly, or the Circuits of Thought (Radley, 2015). This noun form—or noun-
based analysis—of human thought, represents only half of a proposed complete theory which will be
finished only when we include—the as yet undeveloped ‘verb’ analysis which would explore: How and
When thinking takes place—and thus how ideas/concepts are created—in other words the mechanisms
of thinking. This latter theory will involve: theories of mind, perception and world etc; and deal with
what we call the Elemental and Modal (or inter-relational) Categories of Thinking.

In this chapter we open up the topic(s) of: how humans come to see, create and share concepts—named
as the Theory of Natural-Thoughts; together with: what happens when we build thoughts into systems
and machines—a process/type-of-thinking that we call Machine-Implanted Thoughts.

HUMAN RIGHTS

In terms of moral and ethical law, there are four fundamental human rights, as follows: the right to life,
and the right to earn a living through work, the right to choose one’s own master (if you do work for
others); and also ownership of one’s own thoughts. And these rights are the bedrock upon which any
(just) society is built; its very foundations, if you like (Berners-Lee, 2014). Interesting is that thoughts
are seen (in law) as the private and unassailable property of the individual; that is, they are his/hers to
do with as he/she pleases. And the aforementioned four rights lie above all other considerations, and are
more important than societal organizational structures like democracy, capitalism or communism. Such
‘isms’ are, one and all, and in a very real sense; simply mechanisms through which people obtain these
basic rights—or are supposed to be afforded the same.

Let us begin with thought-rights. The right to own, and to profit from, one’s own thoughts, is a major
theme of the current chapter. I argue, accordingly (and in specific senses), that owning one’s thoughts,
means also owning the right to pass those thoughts onto others (and controlling the methods and condi-
tions of so doing), either openly or in total/partial privacy (if one so desires). Furthermore, I make the
assertion that where one does not have such a capability of privacy and free expression—and in relation
to thoughts—then one is in some sense a slave.

One has lost part of self - perhaps forever!

THOUGHT OWNERSHIP

Restriction (or destruction) of thought-ownership breaks a fundamental human right—and you are, in
a sense, no longer fully human, wherever and whenever this happens. Or at the very least you are un-
able to operate as a human-being in some way or on specific occasion(s) and/or by means of a specific
communication medium. Put simply, if you do not own your own thoughts, in any social situation or
scenario whatsoever, then you are no longer free. You no longer own your mind!

I know that (for example) ‘social’ spying on digital networks is said to be in our best interests, and/
or is supposedly being imposed on us to save lives or else to protect us from harm. But even if this were
so (certainly it is not so in the vast majority of cases); how can we know that such a situation was/is in
fact ever the case, since nobody polices the police, so to speak. Others may say that we have a choice
as to whether or not to use these (social network, tweeting and email etc) systems—and even whether
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or not to use computers. But do we really have such a choice? It is becoming increasingly difficult to
operate in a modern society without using computers and networks of all kinds, and especially for email
and Internet browsing etc. Certainly not having access to some form of social network, texting and/or
live chatting program is restrictive at best, and potentially limits one’s freedoms and activities in severe
and (often) detrimental ways.

In fact, we do not have a choice, and our unelected overlords know it.

Disconnecting oneself form the Internet, and/or avoiding all computers and digital networks, and
going ‘off-grid’, may seem like the activity of a maverick, revolutionary or paranoid schizophrenic. But
only by so doing (and avoiding the on-line world altogether) would the average citizen possibly avoid
all kinds of spying in relation to aspects of personal activity and interpersonal communication. However
every time you spend money on a credit card, apply for a driving license, pay your rent, and/or receive a
pay check etc; you are generating information. And all of this data ends up on a database that someone,
somewhere, can access on-line. It is as if the vast digital network ‘knows’ that you are alive, and is, as
a result, watching you.

Let us concentrate on thought ownership. George Orwell spoke about the issues surrounding panop-
ticon spying (constant, everywhere and all-pervasive observation) at length (Orwell, 1949). Many other
theorists and writers have followed suit. Each thinker has added his or her own spin onto the debate of
the relationship(s) between freedom of expression/action/thought; versus spying, dystopian societies and
big-brother. Overall, my assertion is that each of us should own our own thoughts; and in fact that we
have a moral and ethical right to them. If we do not, then we are, in some sense, slaves. I put it to you
that today’s social network, and email operators etc, are breaking our human rights when they spy on
our communications, and even when they do so with our own consent and/or knowledge. Such spying
is one of the most contentious issues of the present day.

Being spied upon blocks honest free-expression, and specifically because you are uncertain what may
become of your thoughts, who is reading them, and to what end-uses they may eventually be put. And
nobody (that is none of those affected) actually agreed to this form of mind control. Your own thoughts
are being snatched right away from you, as soon as they are communicated to others, and (very often)
when sending an email, text or chat message. This is theft, censorship and it is highly immoral—because
we can do nothing about it. And we do not know if/when it is happening, and (once again) for what
purposes (or ends) our data is being used. But the current situation is even worse than this. By policing
the kinds of things that one is able to say on a social network, and the words/opinions that one is allowed
or expected to express; such surveillance is restricting not only our human right to free self-expression,
but potentially our education, and the ideas that can/may/will develop in supposedly ‘free’ society; and
in a most restrictive and severe manner.

Are these actions not thought-theft crimes perpetuated by the powerful against weaker individuals?
Whatever happened to respect for other people’s opinions? Are we so week-minded that we cannot toler-
ate dissension? It could be (or certainly is the case?) that all kinds of useful opinions, ideas and creative
inspirations are being checked (blocked); and before they even begin to emerge. This happens because
people are afraid of expressing their true opinions; and as a result of (real and/or imagined) surveillance
and possible sanction. It appears that the ever-present spying, banning of certain words, and restriction
of opinions and feelings, could influence the development of language, and hence thought itself. It is
a dangerous path that we are now embarked on. How can it be that just because we move our commu-
nication method to electronic media; that our ownership rights are taken away? In the book 1984, Eric
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Arthur Blair (pen-name George Orwell) spoke about the (potentially) corrupting influence of language,
and he made several powerful statements that are especially prescient (Orwell, 1949).
From 7984:

If thought corrupts language, language can also corrupt thought.
It’s a beautiful thing, the destruction of words.
Freedom is the freedom to say that two plus two make four. If that is granted, all else follows.

These quotes point to the power of language to influence thought (and vice-versa). In a way language
is thought. If you cannot say or express certain words, feelings and opinions—then those sentiments do
not exist, never did exist, and will never exist—at least for others. And possibly in a sense, these thoughts
do not even exist from the viewpoint of the thinker as well. Such actions obviously open up legal, ethical
and moral issues related to network surveillance. However I can (hopefully), leave space in your mind
to entertain the possibility that networks should not sensor all human communication (by default)—and
because this may be limiting and/or breaking the human rights of countless millions of individuals.

Are such opinions radical? I hope so—because the world is in a mess.

It seems that only a radical solution could possibly offer any hope of making a dent in (i.e. impact
upon and solve); the major problems now facing the world, and specifically those relating to hunger,
wars, environmental disasters and education. Can it be that because we (individually and collectively)
no longer own our own thoughts; that we are restricting our capability to govern ourselves, and to solve
the major problems facing humanity?

Let us get back to the previous example, the social networks. Do not get the impression that I am
against all such networks, because I am not. Rather it is my position that these networks, in various forms,
and by defining what we can do, who we can talk to, and also the ways in which we do talk; are in actual
fact forming a new and artificially constructed—or wholly designed form of self. This new self is being
produced by unelected network owners, and others who are close to the biggest computers —according
to Jaron Larnier’s view (Lanier, 2013). Big questions naturally arise. Do we really want to allow a small
number of people (the network owners) to define who we are as a people and also what our lives will
be like (and including ‘scientific’ people too).

Networks are essential to our future as human beings. They are places where humans can meet,
come together, interact and exchange thoughts and opinions; sharing ideas, movies, files, and votes etc.
Already many of us work, play and engage in commerce on networks. Networks also magnify who we
are, in terms of our needs, wishes, desires and potentially the collective actions that are possible [e.g.
‘Arab spring’]. And it is my opinion that computer networks are simply an extension of real-world social
networks (or should be).

When it comes to networks, the medium really is the message; and the message is simply: this is what
it means to be human—or rather—this is how you can/could retain or demonstrate your humanity and/
or—become fully human. Unfortunately certain aspects of your humanity are to be withheld (currently
on these networks), and specific thought-rights are to be limited and/or removed (but, don’t worry, it’s
for our own good!). Conversely, I suggest that we must never forget that computer systems—and hence
networks—are designed by and for humans. This view may seem obvious—but it is sometimes obscured.
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Norbert Weiner said that we should ‘not throw the responsibility onto the machine’ (Wiener, 1950).
Hence donotbe ‘fooled’ into thinking that we have lost control of machines in terms of their basic functions
and capabilities. This is not so—machines are (at all times) human made artifacts. The machines cannot
yet (in any sense) design themselves. And even if they could they do not (currently) possess free-will or
the ‘will to power’. Machines simply implement human wishes, desires, and plans (intentional or not).

Perhaps it is natural to assume that anything designed by humans would be humanistic, but this is not
(necessarily) the case. I think Weiner was referring to the tendency of system designers (and others), to
blame the machine (in-authentically) for those cases where a machine limits human rights, and/or does
not perform as it should do, or as the user of the technology would wish it to. From this viewpoint, it is
as if the technology designs itself, and/or were somehow alive.

As for my own viewpoint, I simply state that I believe that such a view is profoundly wrong, simplis-
tic and anti-humanistic. Machines (and computers) are designed by humans, and we can make of them
whatever we like. They are not fixed in stone and are not our overlords (yet). Rather it is the system
designers and owners who are deciding what policies the machines progress/implement (at least in terms
of planning). In terms of the social networks, the current systems control how we interact in a variety of
ways. They control the language we use and the things we are allowed to say to each other. Unfortunately
by limiting, curtailing, restricting and controlling human communications; it is inevitable that current
systems are changing the nature of what it means to be human. Is this a frightening and unbelievably
depressing state of affairs? Most definitely.

Perhaps we need to go back to the drawing board when it comes to technology; and begin by re-
imagining who we wish to be, collectively as a people. It is vital to realize that the rules and regulations
imposed by the designers of each network, will shape the ways in which, and by which, and how; human
beings relate, one to another, and in the strongest possible way. The major theme of this chapter is the
inseparability of technological issues from matters of general and primary concern—both collectively
and individually. In a way technology—is—humanity, and/or humanity—is—technology; because technol-
ogy is now so enmeshed with who we are, that design of technology is design of humanity and self. In
a sense, we are the computer and the computer is us. It seems that a merging of man and machine is
inevitable—at least if the human species is to survive.

The Purpose of Computers

Many experts have emphasized the chameleon aspect/nature of computers; noting that they are a type
of machine that can simulate and control: almost any other machine. However a primary function of the
computer remains helping us to think better thoughts.

The word computer is comprised of COM: meaning to come together; and PUTER: to clean, arrange
value, consider, and think. Hence computers allow anyone to arrange items clearly in one’s mind; that
is to see, align, order, overview, sort, gather-together, see linkages/causes/trends and to manage things.
The item(s) in question include all (or many) of the objects/processes that exist in the natural world;
but vitally include also all (or many) of the thoughts/feelings/actions of people everywhere —at least
in theory (Nelson, 1974; Wiener, 1950; Lanier, 2013; Kurzwel, 2005; Gibson, 1984; Norman, 1999;
Rheingold, 1985; Segal, 2012).

Put simply, therefore, the job of the computer is to organize the human mind; plus to connect minds
together; and hence to arrange all of our inner and outer perceptions, plus ideas; and in terms of clarity,
accuracy, precision, relevance and truth etc. Computers are also a type of scopic media (potentially for
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everything); helping us to see what are the contents of the natural, technical and human worlds (Velt-
man, 2006; Veltman, 2014). In summary, computers are thinking/communication/visualisation/control
tools, connecting us one to another, and to the world; plus above all this they must help us to manage
our societies with the utmost humanity, compassion, love, honesty, justice etc.

Would that it were only so.

Machine Consciousness / Free Will and Artificial Intelligence (Al)

As an aside, I state right away that I do not believe in artificial intelligence, or free-will/consciousness for
systems/machines/computers and hence the actions of machines are solely human-made; and my beliefs
in this respect are due to a complete lack of supporting evidence for machine-thinking and machine-
sourced decisions/choices. Accordingly all thoughts/actions that exist are entirely human-made; including
any apparent computer-made decisions. Hence all non-natural processes/influences on the human world
are the responsibility of a human maker/owner/operator/manager. Ergo machine and computers cannot
ever make independent decisions or act in any way according to a logic of their own making. Hence any
mistakes, sub-optimal outcomes and/or evil tidings that may emanate from machines are the result of
poor planning and/or human mis-management(s) (Luppicini, 2013).

Natural Thoughts

Freedom of thought is a natural and unassailable human right, as expressed in international law (Nelson,
1974). And perhaps the most sacred faculty given to man, after life; is the power to think as he likes.
The supremacy of thought is patently so; for man’s scientific, religious and social cosmologies are, one
and all, if they are anything whatsoever; simply patterns/assemblies of thoughts! A person’s primary
activity is thinking. And doubtless present are great riches when it comes to our individual and collec-
tive thought streams. In a way, all of civilisation, all of man’s activities and discoveries; are simply vast
conglomerations of thoughts and thought-outcomes (Benedek, Veronika & Matthias, 2008). Many of
these thoughts are weaved into the most wonderful and intricate patterns of meaning; and from which
subtle understanding may be obtained. An indisputable fact is that the source of every one of these
thoughts is (normally) an individual human mind. Accordingly, the entire corpus of human knowledge
is comprised of countless thought ‘atoms’; and the same being ‘slices’ of individual minds. And these
thought-atoms, once communicated, are ready to live-again inside new brains; often being minds far
distant in time and space. Consequently, we wish to provide open and easy access to, plus comprehensive
assembly of: thought-atoms.

A fundamental and timeless feature of the mental world, is the placing of some thoughts over and
above others; and established is a structure of relations and a hierarchy of importance for ideas. Indeed
some thoughts are considered to be so important that they take precedence over all others; and some are
enshrined in law and in order to marshall social activities. Certain other types of thought are identified
as being coincident with universal laws; and thus established are scientific principles. Still other thoughts
are given a scared charter, and named as religious thoughts.

My (ambitious) aim here is to establish a new theory of natural thoughts, whereby all thinking is to
be afforded a sacred status. We humans employ various kinds of thought patterns to mirror aspects of
reality; to shape the world around us, to communicate, and so to plan for beneficial outcomes. Within any
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particular conceptual framework, thought-atoms fit together in a myriad of intricate ways; and parallel
structures, hierarchies and logical patterns naturally arise.

Thoughts acquire patterned rules and ways of assembling themselves into groupings; and in order
to establish specific meanings. No scratch that. I do not think that thoughts assemble themselves—but
rather thought-atoms are given particular relationships, one to another, within human minds, and (of-
ten) using the complex rules and syntax of languages—formal and informal. Individual thoughts thus
represent distinct meanings, and when they are linked together into patterns. Ontological relationships
may be established with object-type and process-type thoughts; using species and genus categories.
Logical, imaginary and real-world events and processes; can then be represented and modelled. In this
way humans build up patterns of meaning in relation to the universe—and each other.

All well and good; and everything seems natural and without any obvious problems. Multiple languages
are developed within which thought patterns can exist and be expressed. Languages may be more or less
flexible, and more or less established; plus ‘extendible’ to varying degrees. Obviously a formal language
like mathematics is highly axiomatic, and normally any new idea must fit into the general scheme of a
particular discipline of mathematics; if it is to be accepted within the overall pattern.

Human societies form huge assemblies of thought patterns; within books, on television, in films,
papers and on computers etc; and individual thoughts ‘slot into’ various conceptual maps. Often in order
to fit neatly together, thoughts must ‘play well” with other thoughts—if they are not to end up homeless,
lost or forgotten. Such is the immense diversity of thoughts and associated patterns; that they (almost)
defy description. When referring to ‘thoughts’; we are not concerned merely with Aristotle’s Categories,
or else purely ‘scientific’ or logical thoughts—but with any kind of thought whatsoever—whether or
not it coincides with anything real.

The top-level concept of a thought is difficult to pin-down, and because thoughts are an especially
elastic concept; being a category for something that may be precisely—or loosely—defined to any
imaginable degree. Thoughts are pointers, categories, compartments, flexible place-holders for patterns/
meaning; and we establish that...

Natural thoughts (ideas that result from thinking):

ORIGINATE in the human mind

Are singular or composite (posses an ATOMIC nature)

Are the NATURAL PROPERTY of the thinker or human race <E*>
EXIST in the human mind, on media, or in a machine (system)

May be COMMUNICATED between mind(s) and/or machine(s)
Are inherently EQUAL (meaning changes with context) < E* >
Represent PATTERNS of meaning/content [normally]

May be FREELY-ASSEMBLED into patterns < E * >

May be EXPRESSED in a language system [normally]

May INFLUENCE other thoughts and/or actions

Defined is a top-level class for all natural-thoughts; and captured are the ten universal Attributes
of the same—being features that naturally inhere in all naturally-existent human thought patterns. And
whilst a thought-atom may have (many) other secondary features; I shall claim (but cannot prove) that
these are the fundamental Attributes that all thoughts must (and do) naturally possess; and that no other
such primary (universal) properties exist.
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We hereby ambitiously define a new Theory of Natural Thoughts; being a framework for analysing
from whence thoughts come, how they fit together and are expressed, and where they go to. Natural
thoughts typically have these ten Attributes in common; and (in any case) always possess the three es-
sential Attributes < E* > of: natural property, equality and free-assembly (see later exposition). Unnatural
thoughts are missing one or more of the essential Attributes. We seek clarity of form, type, meaning and
influence for all thoughts—plus equality of expression and free assembly for the same.

Open, Private and Secret Thoughts

Everything that follows refers to the Attributes of natural-thoughts.

We identify three Modes-of-Existence for thoughts: in the human mind, preserved on media, and built
into a machine, system or computer. Next we identify three Forms of thought: secret-thoughts (personal),
open-thoughts (open collective) and private- thoughts (restricted collective). We assign an owner and
originator (anonymous allowed) for each thought; plus lost and stolen modes.

Two universal Types of thoughts are identified—with respect to the outcomes of a thought-atom.
These are named as intentional-thoughts aimed at (directly or indirectly) affecting/acting-on: an object,
person, real-world situation, and/or other thoughts etc; and passive-thoughts which are deemed to have
no such outcomes. With respect to the Modes, Attributes, Forms and Types of thoughts; identified are
the original (human) thinker(s), owner(s) and a human implementer; the latter being an actor who may
bring a thought into action and thus affect other thoughts/actions.

A secret-thought is a thought that occurs in the mind of an individual, and has not left the ‘mind’ of
the thinker to enter another person’s mind and/or machine’s ‘mind’ (yet). Secret-thoughts may, in fact,
be related to thoughts originating in other people’s minds; but vital here is that nobody else (that is, no
other party) yet knows, or can easily discover the contents of the same, or that the thought has been (or
is being) thought by the thinker. Secret-thoughts are an individual’s natural property alone. Others may
be able to guess a secret-thought; but that is different from certain knowledge. With secret-thoughts
the thinker is in (more or less) complete control over whether or not the same thought contents are ever
communicated to others.

A secret-thought is—bound in time—and because what was once secret, may no longer be secret
at some epoch in the future. Secret-thoughts are protected from discovery by others—and are hidden
in some way. Secrecy is a state of being for the thought itself. Secret-thoughts, by definition, exist in a
single mind—or no mind—in the case of ‘lost’ secret-thoughts.

Every open-thought was once a secret-thought; but has subsequently been communicated to other
mind(s), or else written down and stored in a place freely accessible to others. Open-thoughts are essen-
tially, social thoughts. Open-thoughts exist (potentially at least) in everyone’s minds; and the originator
may have little control over how, when, and to whom such thoughts are communicated. Both open and
secret thoughts may be singular or composite; and thus be comprised of thoughts and sub-thoughts copied
from elsewhere, and link-to and/or subsume (or represent) many other thoughts/patterns.

What differentiates open from secret-thoughts is their state of discoverability—and in this respect
a thought is only secret, if there can be no possibility of transfer to another mind (at a specific epoch).
Writing down a thought in a public arena, would potentially nullify secrecy (in the future); and hence
such an exposed thought may no longer be classified as secret, and because it is—potentially discover-
able (i.e. itis a ‘lost’ open-thought until then). It is vital to recognise that not only original-thoughts start
out as secret. When someone thinks a thought originated by someone else, then the fact that they are
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Figure 1. Theory of natural thoughts
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thinking this same thought, may constitute a secret—and hence a changed thought—itself. What matters
is whether another party is able to access unique/original thoughts (or has the possibility of so doing).
A third class of thought is identified as a private-thought; defined as a thought which has-been/will-be
shared amongst a restricted group. Private-thoughts possess a special feature, in that they are distributed
to a limited number of people; and hence some form of social sharing plus protection is implied; and in
order to protect the status of a private-thought, and to prevent it from morphing into an open-thought.
Discoverability is restricted and controlled by some mechanism/lock/key, plus social trust.
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Properties of Natural Thoughts

It is important to realise that all thoughts begin ‘life’ as the natural property of the thinker; and it is up
to the thinker how, when and where (originally) secret-thoughts are transformed into open or private-
thoughts. A key distinction is made between natural-thoughts, and unnatural ones. Natural- thoughts
possess all three of the essential Attributes < E* >, and exist in one of the three Forms. In this book,
we shall demonstrate (using exposition and example) that unnatural-thoughts prevent human beings
from freely: creating, accessing, sharing, and/or assembling thoughts. Unnatural-thoughts are therefore
sub-optimal; and also unethical, because they limit the key human right of: freedom of thought (proof
to follow). Natural-thoughts retain those innate and existent powers that nature intended a human being
to have over his/her most intimate property—his/her thoughts.

Our aim in this chapter is to analyse the ten Attributes of natural thoughts, and using the three Forms
of natural-thoughts. It is easy to establish that computers do not originate thoughts; and hence the first
Attribute is proven, and because: only humans can originate thoughts! The second Attribute states that
thoughts are atomic—and may be singular or composite—and this fact would seem to be so obvious
as to be not worth considering any further. The third—property—Attribute, is an essential-feature of a
natural-thought. For all Forms of thought (open, private and secret), the property item refers to thought-
ownership rights.

More specifically the owner/originator of a thought has the right to decide (absolutely) who may see
the thought itself, and (in a weaker sense) what others may do with it. If the true (and natural) owner/
originator is not assigned and conferred ownership (in any way whatsoever) then that thought is now a
stolen-thought—and hence it is an unnatural-thought. Thought-ownership must be protected (by some
method); and likewise for Attributes five and eight, the rights of the owner to assemble/communicate
said thoughts. Note that thought ownership may be assigned either to an individual party, several people,
or in fact, be assigned to the whole of humanity. In relation to the third—property—Attribute, other
questions arise in terms of originality/ownership; for example how to resolve a situation whereby two
or more people have the exact same thought. Thoughts may be intrinsically date stamped to help with
such an issue.

More complexity enters the discussion when we consider that thoughts are inherently patterned,
and may have parts that originate from different sources/people. Another problem in relation to the as-
signment of thoughts as property; occurs when thought- atoms originate, not from one mind, but from
many minds—as a collective. We must therefore retain the ability to assign authorship/ownership of
thoughts that originate collectively; whereby a committee of thinkers are recorded as responsible for
said thought constructs. Problems are multiple in relation to assignment of thought- ownership; but most
issues evaporate away by focussing on relatively distinct thought- atoms; and hence assigning originality
to the smallest possible units.

In summary, the assignment of ownership to human thoughts; is a central thesis of the current chapter.
We shall return to the idea of thoughts as property, many times; and in order to explore the ethical and
moral imperatives of, and vast implications of, this key issue within human affairs.

What is to be gained by this type of thought-categorisation? Why focus on thoughts? Would it not be
better to look at knowledge itself—and forget altogether about thought- ownership? My answer relates
(in part) to the fact that the whole corpus of human knowledge is (in a real sense) an immense con-
glomeration of opinions. Clearly, within society, there are varying opinions on politics, law, social and
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scientific questions, and also the nature of reality itself etc. Everywhere we see dissenter and alternative
viewpoints. And many (honest) mistakes are made within human activities.

Overall, thoughts are argued about and debated—and nothing is more human!

Kim Veltman mentioned to me that thoughts are not merely and only a matter of opinion, and that our
ideas also include: dreams, plans, fears, hopes, beliefs, ambitions, etc (criminal thoughts will be inferior
to noble thoughts—for example). Yet all of these modes of knowing are expressed as thoughts. My point
is not that everything is opinion, without precedence; but that thoughts, in order to confer meaning, exist
within a particular context—and these contexts change constantly!

Only within a particular context/framework, or in relation to a specific pattern of other thoughts; or
from the perspective of a particular person’s ego, can a thought be judged and/or assigned to any degree
of significance or value. Reflected here is the chameleon-like nature of all thinking. Thought meanings
are inherently non-committal, and because—contexts of use are varied and innumerable. Establishing
the specific context of use for a thought-atom—and taking into account the surrounding pattern(s)—is
absolutely essential in order to scry the intended meaning. Therefore the meaning of a thought is wholly
dependent upon its brothers and sisters; that is, on the words, sentences and paragraphs that surround it
(in the case of a written thought). Thoughts are reusable building blocks for assigning and communicat-
ing meaning; and the gist of a thought may (at any time) be only be partially known in varying degrees
of definition, and according to a specific usage scenario.

We may also ask: how big/complex are thoughts? Is a thought: a word, a sentence, paragraph, a
book or even an entire subject corpus? I don’t actually know the answer (and there may, in fact, be no
single answer); but only that I had imagined thoughts to be atom-like and quite small—similar (in a
way) to the letters in a language. Perhaps a typical size for a thought would be about as long (or short)
as a sentence. However experts often converse by means of short-cuts, and using technical terminology;
hence much context is assumed here and will be off-limits to others, who’s mind’s ‘live’ outside of the
specific contexts employed.

In summary, meaning is context dependent, and so it would seem essential for us to see, know and
remember, (in context); the great assembly and diversity of all thoughts. Hence computers must be,
above all else: scopic; communicative; and ‘thinking’ media.

Who Thought: What,When,Where and How

Human knowledge is not finished, but continues to advance and develop at an ever faster pace. Poly-
math’s like Ted Nelson and Kim Veltman have noted how subject categories don’t really exist, and that
everything is connected to everything else. Kim Veltman even finds that the various alphabets of the
world, the composite letters and symbols; hold entire histories of meaning/knowledge and represent a
vast number of inter-cultural cross-connections and common sources (Veltman, 2006).

Present are deep and parallel structures within human knowledge—and constituent thoughts are
enmeshed with other thoughts endlessly; with yet more thoughts/ opinions piled on- top-of, on-the-side
and below, other thoughts; ad infinitum! Ted Nelson says that knowledge—and information—are fractal!
(Nelson, 1974). And by this he means to say (I think); that thoughts are also fractal—complete with
unusual patterns and increasing levels of detail as you ‘zoom’ in; and thus patterns of new meaning on
all scales.

It may be that we humans cannot possibly develop further as a species; without creating an immense
map—or a world brain—of the vast interconnectedness of thought patterns. A nice way of so doing, is

124



Humans Versus Computers, Systems, and Machines

Figure 2. Three world’s theory of human thought
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Figure 3. The circuit’s of thought
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to find out who thought what, when, where and how. Desired is an equivalent of the great ‘Library of
Babel’—the mythical library that contains all books, all languages, a complete and detailed history of
the past, minutely detailed and containing a faithful catalogue of every datum ever known; and includ-
ing innumerable false catalogues. Only now the library is to contain thought-atoms assembled into the
larger elements of knowledge. Cataloguing every open-thought—according to simple features: origin,
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ownership, pattern and linkage; enables preservation of the immense complexity, overlays, relationships,
cross-linkages, and interconnected nature of everything.

One may still overlay (onto this system) all kinds of data, categorisations, assignments, classes, subjects,
books etc. However the parallel and multiple links between all ‘opinions’ would be represented—and
the deep interconnections made visible—and by focussing simply on thought-atoms. Open-thoughts are
made visible at last—and one has preserved the origin, ownership, equality, pattern, and assembly of all
thoughts. The only remaining items on our list of Attributes; is to sort out: details of existence (Attribute
4), access (Attribute 5) and expression or language (Attribute 9), and the influence(s) (Attribute 10) of
all thoughts in human society.

Remember that all knowledge is comprised; simply of thoughts (plus data—see later). The basic
building block of everything known (I would suggest) is the open thought-atom! This is naturally so
because every idea/feeling starts ‘life’ as an individual thought. Of course thoughts are normally pat-
terns of connections to other thoughts—and also interconnections between thoughts, patterns and data
etc. However one cannot get away from the fact that what matters is that individual/collective mind(s)
assemble groups of thought-atoms together into patterns, and in order to confer meaning.

We state this in another way as follows:

< Mind = patterns = [thoughts + data] (contextualised) = meaning >

Accordingly, we ask: what use is an open-thought that cannot be found? For such ‘lost’ thoughts; it
is as if they had never existed. This is—in fact—the situation we have at the moment; whereby, because
of a distinct lack of connectedness, vast numbers of thoughts are, in effect; isolated, lost, inaccessible
or invisible—potentially forever!

We humans have a desperate need to read the patterns of past and present thought- streams. I refer
here to open-thoughts; and to those thoughts that the thinker intended would be shared with others.

Truth / Falsehood and Good / Evil

A key point is that the rest of us (thought-readers/assemblers) cannot know which are the true or false,
useful and/or worthless thoughts. But even false thoughts educate us—in one way or another—and—all
thoughts inform. Professor Marshall McLuhan (1911-1980) referred to modern man as the information
gatherer, and he was right (almost); for we desire not merely data and information; but seek opinions and
thoughts of all kinds (McLuhan, 1967; McLuhan, 1964). Man constantly collects thoughts like the ant
collects twigs, saving them up for use—and profit—later on. But a question remains, how does society
decide which are the useful/true thoughts, and which are the useless/harmful/false ones—and the same
being those thoughts that should be discarded, censured and/or perhaps destroyed.

Our new Theory of Natural Thoughts provides an emphatic answer; and states that—on logical and
ethical grounds to be explained later on—no open-thought should ever be destroyed and/or lost from
the historical record. All open-thoughts are to be preserved and accessible to all. According to Attribute
six, all thoughts are equal; and in a specific sense, whereby any and all thoughts require an established
context to assign meaning. And because thought-atoms do not (by definition) in fact posses a singular—
or specific—context of use, it logically follows that all thought-atoms are equal, and none are worthy
of destruction/censure! I refer here not to the rights of legal/scientific bodies to recognise and develop
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(for example) laws/judgments and social/scientific thought-patterns of any specific type; but rather to
the unnatural censure of any open thought-atom by itself, and when taken out of context (completely).

In fact, it is natural for humans to be constantly swapping thought-atoms in and out of constellations
of thought-assemblies; and in order to establish hierarchies of understanding. Within proper contexts
thoughts will naturally establish rulings, importance and dominance, one over another. The process of
identification of useful ideas, must (normally) come from our collective opinions. It is for the whole
human race that we must think; and our thinking processes must be as efficient, moral, and ethical as
possible. If we are to choose some thoughts/actions over others; let it be after full consi