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Sintesi

Il Media Educator e una nuova figura professionale che svolge un‘attivita educativa
volta a far “comprendere”, tra gli altri ai futuri cittadini ed agli insegnanti in formazione
nonché a quelli in servizio, i Media approfondendone vari aspetti: la loro natura, le tec-
niche di trasmissione e ricezione dell’informazione ¢ i linguaggi da essi utilizzati a li-
vello sintattico e semantico.

E importante sottolineare che oggigiorno in molte universita italiane e straniere, la
formazione dei docenti include uno o piu esami di Media Education; questo dato evi-
denzia che tale campo di studio non & piu da considerarsi un elemento facoltativo nei
percorsi di formazione, ma e divenuto parte integrante della routine educativa acquisen-
do lo status di funzione fondamentale per tutti coloro che andranno ad insegnare negli
anni a venire.

Il presente lavoro di tesi dottorale ¢ finalizzato ad indagare il seguente concetto: co-
me la semplessita possa orientare le pratiche per formare i Media Educator, dotando
questi ultimi di un bagaglio nuovo, nella loro cassetta degli attrezzi, di buone prassi che
emergera dalla messa in atto, nell’azione didattica quotidiana, delle proprieta e dei prin-
cipi della semplessita.

Il lavoro é stato, dunqgue, strutturato in due parti: una prima parte, di carattere teorico,
in cui saranno descritti, dapprima, i nuovi Media (in particolare, quelli che includono

elementi robotici e d’intelligenza artificiale) e la didattica semplessa in relazione alla
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Media Education; una seconda parte, di carattere pratico-operativo (o progettuale), in
cui sara analizzata la realizzazione di un laboratorio mobile di analisi video per le attivi-
ta di formazione degli insegnanti. Piu nel dettaglio, nella prima parte verra esposto co-
me la semplessita (teorizzata da Alain Berthoz, professore emerito al College de France,
e declinata in ambito didattico dal Professore Maurizio Sibilio), attraverso la capacita
umana di pensare creativamente, per agire in un mondo complesso, possa favorire i Me-
dia Educator nel loro lavoro quotidiano; nella seconda parte si approfondiranno le mo-
dalita attraverso le quali e stato realizzato un laboratorio di analisi video utilizzato come
strumento didattico e di ricerca per la formazione degli insegnanti. Il concetto che ha
“guidato” la realizzazione di tale laboratorio é stato quello di sviluppare un luogo di re-
gistrazione video "plug and play" che possa essere installato ovunque in meno di quin-
dici minuti e da tutti. Infine, si vuole evidenziare che questo laboratorio € gia stato pro-
gettato e testato; esso € composto da cinque telecamere, un software di regia e un soft-

ware open souce di analisi video, da utilizzare in post-produzione.



Abstract

Media Educator is a new professional figure that performs an educational and peda-
gogical activity that aims people to understand mass Media (their nature, their tech-
niques and their languages). Nowadays In many Italian and foreign universities, new
teacher education includes one or more Media Education-related exams. In this PhD
thesis will be explained how simplexity could orient Media Education practices.

More in details, this thesis is divided in two steps: 1) description of new Media (fo-
cusing on robotics and artificial intelligence devices) then simplexity declined in Media
Education; 2) realization of a video analysis Lab for teacher education activities. In the
first step it will be exposed how simplexity, defined by Alain Berthoz, Emeritus Profes-
sor at the Collége de France, and declined in educational contest by Maurizio Sibilio,
through human ability to think creatively to act in a complex world, can help Media Ed-
ucators in their daily work. The second step is how realized a new video analysis lab as
a didactical and research “tool” for teacher education at the University of Salerno. Main
idea of second step of the thesis is how design and implement a mobile video analysis
laboratory for video recording real or simulated simplex didactic activities both for Me-
dia Educators and other teacher education courses. Concept that “drives” this lab is to
develop a “plug and play” recording location that can be installed everywhere in less

than fifteen minutes by everybody. This laboratory is already designed and tested, it is
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composed by five cameras a directed control room software and an open source video

analysis software.
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Introduction

Media Educator is a new professional figure that performs an educational and peda-
gogical activity that aims people to understand mass Media (their nature, their tech-
niques and their languages). Nowadays In many lItalian and foreign universities, new
teacher education includes one or more exams related in Media Education. Science lit-
erature and reportage propose an idea a robot that is often wrong and far from reality
but becomes part the imagination of the people. In science fiction, robots of the look

like humanoids and they can act and things like humans.

In this context, Media Education “wants” to understand robotic, artificial intelligence
and other technological devices to describe them to the future citizens that there will be
able to understand the actual characteristics and are not based on incorrect information
from cinemas. Some pertinent research questions highlighted in this work are therefore:
1) what does a Media Educator need to know? 2) What are the differences between a

Media Educator and a computer programmer?

From the international literature review emerges some differences, as obviously, be-
tween Media Educator skills and computer programmer skills. To a Media Educator is
not required to: know how to program devices (typical of expert programmers) or know
how to perform complex configuration (as network system administrators use to do in

their daily work hours).
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In this thesis will be highlight that Media Educators won’t be focused mainly on un-
derstanding devices and codes as computer programmers, but they will be focusing on
other peculiar elements of the Media such as social, cultural, linguistic and semantic as-

pects (axes that generate the skills of a Media Educator).

As theoretical framework, this thesis started from my “curiosity” aroused by the
book “The Vicarious Brain, Creator of Worlds” by Alain Berthoz, Emeritus Professor at
the Collége de France and Director of the Laboratory of Physiology of Perception and
Action at the Centre National de la Recherche Scientifique (CNRS). That book shows
that the human ability to think creatively and function in a complex world is the core of
our intelligence and it is important to ask if also a machine, in the future, will do it and

how this fact of the future should impact on education.

Thus, if people try to build an intelligent machine they faced with the human ability
to think creatively, and function in a complex world. Berthoz, in his books, also talks al-
so about robots and highlights that humanoid robot must inspire confidence. Besides,
the Professor at the Collége de France shows that each nations and culture have a differ-
ent perception of robots. For example, in Japan, artificial creatures are perceived as be-
nevolent while in Europe it is more difficult to admit that the humanoid can become a
robot “mate”. Berthoz hypothesis is that it could depend on the image of our past and
literature such as the golem, a stone creature conceived to defend the Jewish community
of Prague, who turned against his own people, or Doctor Frankenstein, persecuted by

his own same (Berthoz, 2015, p.40) creation. Other explanations are obviously possible,
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such as the fact that Western countries are dominated by the myth of man created by

God, a man who does not have to equip himself with this power (Berthoz, 2015, p.40).

Another difficulty, emphasised by Berthoz, derives from an effect that robotics ex-
perts call uncanny valley, i.e. a "valley mysterious” (Mori, 1970). The problem is soon
solved. The more we attribute a human aspect to a humanoid or one artificial creature
(perhaps to a videogame avatar), the more it will be accepted and become familiar
(Berthoz, 2015, p.40). But the unexplainable, uncanny valley phenomenon shows that
from a certain threshold of resemblance, an inexplicable phenomenon arises: the charac-
ter induces mistrust, even repulsion. However, if we continue to perfect it, it will be-

come acceptable again. Mori (1970, 2012) wrote:

“To illustrate the principle, consider eyeglasses. Eyeglasses do not resemble real eyeballs,
but one could say that their design has created a charming pair of new eyes. So we should
follow the same principle in designing prosthetic hands. In doing so, instead of pitiful look-
ing realistic hands, stylish ones would likely become fashionable. As another example, con-
sider this model of a human hand created by a woodcarver who sculpts statues of Buddha.
The fingers bend freely at the joints. The hand lacks fingerprints, and it retains the natural
colour of the wood, but its roundness and beautiful curves do not elicit any eerie sensation.
Perhaps this wooden hand could also serve as a reference for design”. (Mori, MacDorman,

Kageki, 2012, p.100)

Mori published the same article twice, in 1970 like a very pioneering idea and then in
IEEE Robotics & Automation Magazine in 2012, with new images, due to the relevance

of the topic. This perceptual "valley" leads robotics experts to give them humanoids an
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almost human aspect, but not too much, to stay within the confines of acceptability
(Berthoz, 2015, p.41).

All consideration of Mori and Berthoz united with the resolution of the European
Parliament of 16th February 2017 with recommendations to the Commission on Civil
Law Rules on Robotics increased my curiosity on this theme and they made me start to

write this PhD Thesis.



Chapter I: Artificial Intelligence, Robotics and Media

1.1 Robotics and digital age

In the last decade convert pictures, photos, texts, sounds, telephone call, mail,
and videos into a digital form, processed by computers; it will be a conclusive part of
a process of full digitalization of human information. Nowadays digital is an adjec-
tive very common but sometime a little bit difficult to understand from a technical
point of view. The Oxford dictionary (en.oxforddictionaries.com) define the adjec-

tive “digital”

“(Of signals or data) expressed as series of the digits 0 and 1, typically represented by

values of a physical quantity such as voltage or magnetic polarization”.

The Oxford dictionary gives immediately this further information:

“Relating to, using, or storing data or information in the form of digital signals. A Digi-

tal TV, a digital recording”.

This could be a proof that define something as digital is easier that describe the process

of digitalization of an information. This distance, between how technology works and

24
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how it is possible to use technologies devices, is always a problem for EU legislators
that should elaborate new laws and recommendations for European Countries to decide
how to deal with technological aspects such as artificial intelligence and robotics.
Kaplan (2016), one of the “big” experts of robotics and artificial intelligence technology

suggest:

"Investments could be permitted and perhaps also certain expenditures, such as for the

child’s education". (Kaplan, 2016, p.135)

For this reason, it is important to go deep into this work, to understand why, in the fu-
ture, artificial intelligence and robotics should have interaction and impact on education.
Kaplan also tries to describe and define artificial intelligence (that is also the software

part of many robots) finding some correlation with Gardner (2002) studies, he asserts:

"There are many proposed definitions of artificial intelligence (Al), each with its own
slant, but most are roughly aligned around the concept of creating computer programs or ma-
chines capable of behaviour we would regard as intelligent if exhibited by humans. John
McCarthy, a founding father of the discipline, described the process in 1955 as “that of mak-
ing a machine behave in ways that would be called intelligent if a human were so behaving.”
But this seemingly sensible approach to characterizing Al is deeply flawed. Consider, for in-
stance, the difficulty of defining, much less measuring, human intelligence. Our cultural pre-
dilection for reducing things to numeric measurements that facilitate direct comparison often
creates a false patina of objectivity and precision, and attempts to quantify something as sub-
jective and abstract as intelligence is clearly in this category. Young Sally’s IQ is seven

points higher than Johnny’s? Please find some fairer way to decide who gets that precious
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last slot in kindergarten. For just one example of attempts to tease this oversimplification
apart, consider the controversial framework of developmental psychologist Howard Gardner,
who proposes an eight- dimensional theory of intelligence ranging from “musical rhythmic”

through “bodily— kinaesthetic” to “naturalistic”.” (Kaplan, 2016, pp.1-2)

This concept of making computer programs and robots able to behaviour as intelli-
gent, when they are correlated people with ergonomic human-machine interface
(Bonaiuti, Calvani, Menichetti, Vivanet, 2017) more in detail: the acquisition of
knowledge in the ergonomic and cognitive field allows us to better understand the inter-
actions that can be implemented through the technological interfaces and how the learn-
ing conditions can be manipulated with appropriate adaptations, enhancing important
cognitive processes and inhibiting the factors that produce futility, overload and disper-
sivity. Furthermore, the history of cognitive technologies shows us that, alongside the
dominant (extroflexive) trend that technology tends to exert on cognitive processes, op-
portunities may also arise to amplify cognitive and relational dimensions that are of in-

terest for education to value (Calvani, 2017, p.12)

Although, this is not a thesis of information technology but it aims to focus Media
Education for teacher education courses. Nowadays, thanks to the digital revolution be-
fore and the digital evolution after (just to split in two the first introduction of digital
machines that was a real revolution and the second period of evolution of digital sys-

tems):

“The profile of the Media Educator has been consolidated whose role is to interpret and

use new Media to prepare students, more generally citizens, for challenges that technology
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poses for the future. More specifically, a Media Educator is requested to follow both tech-
nology trends and legal aspects related to sensitive topics that link technologies to health,
privacy and the well-being of users with great attention. In addition, the Media Educator
should aim at raising the attention threshold when those users are children, adolescents, disa-
bled, elderly and in general everyone that while using technology they may find difficulty

when faced with system malfunctioning or fault”. (Todino, Di Tore, in press)

For these reasons this work concerns much more about pedagogical and ethical aspects
of the introduction of robotic systems and it should be consider a Media Education the-
sis much more than an Information Technology one, using a subdividing of ICT point of

view proposed by Rivoltella (2012, 2016a, 2016b).



Examples of Media Education | Example of Information Technology school activities

school activities

UNDERSTAND WHY USE A TEXT, A HYPER- | FORMATTING A TEXT IN WORD

TEXT OR OTHER MEDIA

UNDERSTAND IN AN INTERNET NEWS IS A | UNDERSTAND HOW INTERNET SERVICE PROVIDERS REALLY WORKS

FAKE ONE (TCP, IP PROTOCOLS)

CREATE A WEB PAGE EASY TO USE FOR EVE- | PROGRAMMING HTML CODES

RYONE

CREATE SLIDES EASY TO UNDERSTAND How TO CREATE POWER POINT SLIDES (WHERE | CAN FIND EACH BUTTON

IN THE GRAPHIC USER INTERFACE)

Table 1: list of activities: Media Education vs. Information activities.

Understand this comparison it is important to offer a guide to decision-makers to
chooses future technological policies, in particular to define courses programs in the
university ICT teacher education to “compose” a course that in the same time sugges-
tion to give two different view about digital technologies: Media Education and Infor-
mation Technology to be able after training to program ICT school activities in the daily
work in a classroom. teacher education is fundamental, without it the research shows
that the introduction of digital technologies does not in itself guarantee an increase in
results and, indeed, as this often raises more problems than it solves (Calvani, 2017, pp.

11-14).
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1.2 European Civil Law on Robotics

The European Parliament, having regard to the study on ethical aspects of robotics
and artificial intelligence carried out on behalf of the Parliament's Science and Technol-
ogy Options Assessment (STOA') wrote a document called “The resolution of the Eu-
ropean Parliament of 16th February 2017 with recommendations to the Commission on
Civil Law Rules on Robotics” that should be the main topic of this paragraph. STOA is
an import official institution of European Community; it studies scientific dimension
and impacts of new technologies to explain each issue to EU parliament and each Euro-
pean country before they should apply new laws. STOA analysis European Parliament

decision-makers

“Have a scientific or technological dimension to them. Scientific and technological advances
lie at the heart of economic growth, and it is necessary to understand the impact of new and
emerging technologies and how to best support technological innovation. In this context, there
is a growing need for legislators and policy-makers at national and European level to rely on in-
dependent, impartial and accessible information about developments in science and technology,

the opportunities they offer, but also the risks they entail and their ethical implications™.

EP explains that, through these recommendations, that it is important to face with as-

sumption that:

“Now that humankind stands on the threshold of an era when ever more sophisticated robots,

bots, androids and other manifestations of artificial intelligence ("Al") seem to be poised to un-

! http://www.europarl.europa.eu/stoa
2 http://www.europarl.europa.eu/stoa/cms/home/panel/rules

29
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leash a new industrial revolution, which is likely to leave no stratum of society untouched, it is
vitally important for the legislature to consider its legal and ethical implications and effects,

without stifling innovation.” (EP, 2017)

Based on this assumption the EP suggests a detailed analysis of future robotics and
artificial intelligence to guide Member States in their decisions. STOA and EP show
that these systems could have a significant social impact and mat tend to be extremely
pervasive with a high social, economic and cultural, impact (Todino, Di Tore, in press)

and

“This recommendation can give us the opportunity to reflect on this theme that Media
Educator is invited to meet. This institutional necessity highlighted by the European Parlia-
ment emphasises the importance of a continuous political, economic, cultural and social
monitoring of robotics and this activity requires the support of educational research because
recommendation includes a section called "Education and Work"”. (Todino, Di Tore, in

press)

In accordance with previously studies:

“To reduce the field of discussion and focus on some of the characteristics that can be
analysed, it will be used a vision of robotics as a communication medium capable of per-
forming as a mediator of information, data, activities and process automation. Although Ro-
bots should be also controlled directly by a human, such as remote-controlled robots remote-
ly, but in this article, we will focus on those managed through artificial intelligence software

or they should be not at all “intelligent machine” there will be used the definition of Robots
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as electro-mechanics devices managed through Artificial Intelligence software”. (Todino, Di
Tore, in press)

More in detail, humankind robots:

“Stands on the threshold of an era when ever more sophisticated robots, bots, androids
and other manifestations of artificial intelligence ("Al") seem to be poised to unleash a new
industrial revolution, which is likely to leave no stratum of society untouched, it is vitally
important for the legislature to consider its legal and ethical implications and effects, without

stifling innovation”. (EP, 2017)

people have fantasised about the possibility of building intelligent machines, often
androids with human features (ibidem) and many scientist and writers use robotic as a
topic to explore human sensibility to go deep in the core of this problematic of our fu-
ture. Some famous examples are: 1) Mary Shelley's Frankenstein's Monster (ibidem); 2)
the classical myth of Pygmalion (ibidem); 3) Prague's Golem (ibidem); 4) Isaac Asimov
Robots (Menichetti, 2017, pp. 166-167). Each example above tells peculiar aspects of
artificially “animated creatures”, but it is only in Asimov's work that the problem of
modern robot’s looms. Many interesting (for ethical and pedagogical aspects) are the 3
laws of modern robots proposed by Asimov: 1) a robot may not injure a human being
or, through inaction, allow a human being to come to harm (Menichetti, 2017, p. 167);
2) a robot must obey the orders given it by human beings except where such orders
would conflict with the First Law (ibidem); 3) a robot must protect its own existence as

long as such protection does not conflict with the First or Second Laws (ibidem).



Figure 1: Jean-Baptiste Regnault: Pygmalion (1786), Trianons’s Museum.

This wish, to produce intelligent apparatus, was instinctive for people as need to find
a support in daily work activities. To create these apparatus people must think about
what intelligence is first. There are two extreme approaches, and all kind of possible
shades in the middle: 1) “Brain in a vat”, such as a epiphenomenon, proposed by Put-
nam, approach used in psychological experiments proposed to draw out certain features
of human conceptions of knowledge, reality, truth, mind, consciousness and meaning, in
this approach mind and body are divided such as Descartes philosophy; 2) “embodied
mind” approach used in physiology (Berthoz, 2011) as described in Merleau-Ponty phi-
losophy, this philosopher describes the mind as a process that is biologically constituted
in the body during people’ life time. Merleau-Ponty was influenced by the intuitions of
the philosopher Husserl, from the studies of neurophysiology of Pavlov and from the

psychology of Gestalt on the perception®.

3http://www.portalefilosofico.com/Liceo%20Classico/Martini/INTRODUZ IONE%20ALLA%20Fenomenologia%20di%20Merleau.
pdf
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Figure 2: “Brain in a vat” model of intelligence proposed by Putnam.
SOURCE: Wikipedia’s image.

However, whatever the nature of intelligence is (Putman model, Merleau-Ponty
model or a mix of them), create intelligent machine is considered a dream that became

real.
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Fear Disgust Happmess Sadness  Surprise Neutral
Anxiety Love Depression Contempt Pride Shame

i

Fg. 2. Bodily topograghy of baiic (Upper) and nonbatic (Lowey) emotions socated with words. The body mags show regions whode activation intreased
(waarm colory) o decreased (ool colory) when feeling eath emotion. (P < 0.05 FDR corrected, t > 1.94). The colorbar indicates the -s1atistic range.

Figure 3: “Embodied mind” approach of intelligence. SOURCE: Amsterdam, Amsterdam Centre
for Cross-Disciplinary Emotions and Senses Studies, Dutch, Embodied Emotions, Vrije Universiteit
Amsterdam*

Based on these considerations:

“The European community warns that the development of the robot could start an epoch-
al change that affects all levels of our society, life and culture. The European Parliament, to
motivate these considerations and to pay attention to this issue, notes that the economic im-
portance of robots and Atrtificial Intelligence market is increasing; this public and private
economic investment, to introduce robotic systems, will affect European population and its
lifestyle [...] These European considerations, which are directed to the Italian Parliament and
MIUR (Ministry of Education, University and Research), invite to examine the relationships
that established between robotics, education school system and Media education [in these
ways:] in primis, the development of robotics requires a flexible education and training sys-
tems, in each Member country, to ensure a correspondence between educational system and

robotics benefits (EP, 2017); in secundis, educational system must know and teaches the im-

* https://emotionsandsenses.wordpress.com/2014/05/25/emotiecentrum-vu-ontvangt-beurs/



35

portance of including robotics in our society, considering possible effects of development
and diffusion of robotics and artificial intelligence (EP, 2017); in tertiis, the importance of
applying strict standards to the interactions between humans and robots to ensure the health,
safety and respect for fundamental rights, both in the workplace, both in the school context

(EP, 2017)”. (Todino, Di Tore, in press).

Figure 4: The Yumi robot exhibited in Hannover in 2015. Angela Merkel’s hand is between pliers.
SOURCE: http://www.linkiesta.it/it/article/2017/05/24/ecco-il-cobot-il-robot-che-non-sostituisce-i-
lavoratori/34365/

EU recommendations emphasize civil or criminal responsibility of robot’s produce
(Todino, Di Tore, in press). Beside they contain many ethical principles (recommenda-
tion’s points 10, 11, 12, 13, 14) to follow, in Europe, to use and develop these kinds of

“Intelligent” devices

“10. Notes that the potential for empowerment through the use of robotics is nuanced by

a set of tensions or risks and should be seriously assessed from the point of view of human
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safety, health and security; freedom, privacy, integrity and dignity; self-determination and
non-discrimination, and personal data protection;

11. Considers that the existing Union legal framework should be updated and comple-
mented, where appropriate, by guiding ethical principles in line with the complexity of ro-
botics and its many social, medical and bioethical implications; is of the view that a clear,
strict and efficient guiding ethical framework for the development, design, production, use
and modification of robots is needed to complement the legal recommendations of the report
and the existing national and Union acquis ; proposes, in the annex to the resolution, a
framework in the form of a charter consisting of a code of conduct for robotics engineers, of
a code for research ethics committees when reviewing robotics protocols and of model li-
cences for designers and users;

12. Highlights the principle of transparency, namely that it should always be possible to
supply the rationale behind any decision taken with the aid of Al that can have a substantive
impact on one or more persons’ lives; considers that it must always be possible to reduce the
Al system’s computations to a form comprehensible by humans; considers that advanced ro-
bots should be equipped with a ‘black box’ which records data on every transaction carried
out by the machine, including the logic that contributed to its decisions;

13. Points out that the guiding ethical framework should be based on the principles of
beneficence, non-maleficence, autonomy and justice, on the principles and values enshrined
in Article 2 of the Treaty on European Union and in the Charter of Fundamental Rights, such
as human dignity, equality, justice and equity, non-discrimination, informed consent, private
and family life and data protection, as well as on other underlying principles and values of
the Union law, such as non-stigmatisation, transparency, autonomy, individual responsibility
and social responsibility, and on existing ethical practices and codes;

14. Considers that special attention should be paid to robots that represent a significant
threat to confidentiality owing to their placement in traditionally protected and private

spheres and because they are able to extract and send personal and sensitive data”. (EP.2017)
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In this document arise also that “ICT systems hold data and centralize information
with economic, social and political value” (Todino, Di Tore, in press) and this docu-
ment was opened many big debate involving many field of disciplines included peda-
gogy, sociology, philosophy from soft science side and electronic, electromechanical,
computer programming from hard science side. In the next years, European countries
laws including those that involve school systems and Media Education, moreover “this
EU document tries to draw a path as a first reaction to the theme robotics and educa-
tional and work social impact” (Todino, Di Tore, in press). In these debates, Media Ed-
ucation drives these studies toward this perspective: first of all consider pedagogy and

didactic needs.

1.3 Media and Artificial Intelligence

Science fiction and TV broadcasting offer an idea of a robot that is frequently incor-
rect, but this idea becomes part the imagination of people (Todino, Di Tore, in press)
thus Media Education should teach to students how to find fake news about Al and ro-
botics to understand better the present and the future of ICT and our world. For this rea-

son, Media Educators should

“Not only learn about these technologies but also be able to teach a correct vision of them
that is often incorrectly described from movies, books and television. This happens with
most impact on robotics due to science fiction. Often happens that television and newspapers
propose robots, through two antithetical approaches: 1) robots improve human life by auto-

mating processes; 2) robots increase unemployment. On these two points can be discussed
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analysing the last 40 years of technology evolution, although robots have increased unem-
ployment in certain professional sectors, they have created a lot of work in the computer en-
gineering sector field, which was pioneered invaded by people who have understood their
potential ahead of time. At the same time, it is possible to confidently say that the robotic
systems (domotic and home automation, automotive systems, computer controls on trains
etc.) have increased the safety and comfort of places where we live and transports with
which we move, and this means that robots improve human life by the introduction of auto-

mating processes”. (Todino, Di Tore, in press)

Media Educators can also introduce the two parts that composes a robot, hardware
and software, in a poetical way to their students using a charming, fancy and metaphori-
cal approach used in the American lessons, writer Italo Calvino that highlights the need

to explore deep into concepts of the double nature of robots (Ibidem):

"It is true that software cannot exercise its powers of lightness except through the weight
of hardware. But it is the software that gives the orders, acting on the outside world and on
machines that exist only as functions of software and evolve so that they can work out ever
more complex programs. The second industrial revolution, unlike the first, does not present
us with such crushing images as rolling mills and molten steel, but with "bits" in a flow of
information traveling along circuits in the form of electronic impulses. The iron machines

still exist, but they obey the orders of weightless bits”. (Calvino, 1988)

Reflecting on these considerations, one of the issues that will face Media Educators,
in the future years, should be how to synthesise, using this word such as used in Hegel

philosophy, harmonically two contrasting positions, regarding technology from
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“Form one side there is a position that sees technology as a viral element, in which indi-
viduals and organizations suffer from the introduction of new electronic devices. In this vi-
sion, there is a technological innovation that changes environment and society (Rivoltella,
2016). On the other side, there is a critical position in which users decide for each new de-
vice its framework of use (Rivoltella, 2016). However, any of these two positions someone
prefers, teachers are called to deeply know technology, regardless of the discipline they

teach”. (Todino, Di Tore, in press)

This synthesis will be one of the big deal of Media Educator daily work and Media
Educator theoretical research. In the next chapter it will propose a “black-box” (to see
what is inside Artificial Intelligence software that controls a robot); to understand an
approach is possible to introduce this concept with a simple case: a human versus com-

puter game match.

“In this example, at each step, the machine, after having analysed the position of pieces
on the board, decides the best move to make and executes it; then waits for the new move by
the human player. The machine thus recursively, divides and subdivides the sub-moves to
decide which is the best, and trying to bring the game to checkmate and his victory. Observ-
ing this chess game between man and machine from a different point of view, it may appear
not as the result of the interaction between human and artificial intelligence, but as the game
played between two people that are a human player and the deferred intelligence of another
man, the programmer. Who writes computer code, for example who programs a chess-
videogame, must make three choices. Programmer outlined a chess strategy, for example
how to defend its king by checkmate and decide heuristics (Grooten, 2015); Programmer
must decide a coding strategy that means a well-defined software development environment,

starts an analysis of software requirements, decides man-machine interface, choice a pro-
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gramming language and a cyclical review, debug and test its software (Ghezzi, Jazayeri,
Mandrioli, 2004). Programmer bets that video game when it runs win the chess game. The
two men, player and programmer, tipping the scales involved in the game on one side: player
can change its strategy in real time, but has a lower probabilistic anticipation (to determine
the future effect of his moves), programmer freezes its strategy in an algorithm that can pre-
dict a number of situations, but when completed and executed It is no longer editable in run

time”. (Todino, Di Tore, 2018)

In accord whit previous quotes, Odifreddi® at the “L'intelligenza artificiale e la mente
MINDset” scientific conference in 2016° suggest many points correlated with Al, Ro-
botics, ethics and topics that can be important to study for future Media Educator. First,
some Media Educators are, and teach, from a luddism point of view because they
“hate” machines and believe that new Media are dangerous for humanities. This point
of view is very close to “apocalyptic” people describes from Eco (1964). Luddism was a
labour movement started in Great Britain, in the 19th century, reacted violently to the
introduction of machines in industry, considered to be the cause of unemployment such
as new is held up robots. Luddism takes its name from the worker Ned Ludd, who in
1779 would have broken a loom’. Organized groups of Luddites came into action for
the first time in Nottingham in 1811; the revolt extended into Yorkshire, Lancashire,
Derbyshire and Leicestershire. Serious incidents that occurred in 1812 caused severe
repression, with hangings and deportations of the rebels, and the organisation seemed

dissolved. In 1816, however, similar tumults took place, always with a centre in Not-

% Professor of mathematics and logic
¢ https://www.youtube.com/watch?v=Fr\WX9d-uLal

" http://www.treccani.it/enciclopedia/luddismo (in Italian)
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tingham and then extended to almost the entire Kingdom and new repressions took

place; the improvement of the general economic situation put an end the agitation®,

This author at the MINDset conference, which is not a didactic and pedagogical con-
ference, but highlights that the teaching-learning process must be inspired by the ma-
chines they learn. We must not forget that we have always been the people to program
the machines (this concept will be repeated many times in this text). This author show
that there is teaching human learning that "should not" leave room for intuition or arbi-
trary interpretation. In fact: let's imagine for example having to explain to the primary
how the multiplication is carried out. This author also points out that a "positivism" to
the same degree of reason, can’t in fact, exist the mathematics of the twentieth century
to show that mathematics itself has impassable limits and clear, limited and impassable
horizons. In a very short time the Godel theorem "there are improvable verities" also in

mathematics, ergo even the mathematic cannot "do and say" everything.

It is possible to synthesise a harmonized point of view about Media and intelligence
to trace for Media Educator follow Daniel Kahneman in his Nobel Prize Lecture® that
take place on December 8, 2002, at Aula Magna, Stockholm University where it is
pointed out that long-term reasoning is mathematical and short-term reasoning is in-
stinctive and this statement can have an effect on our idea of machines that sometimes
we will believe are our allies for our reasoning, and people feel them close to us and

helpful, and sometimes machines start to be enemies.

8 Ibidem
® https://www.nobelprize.org/nobel_prizes/economic-sciences/laureates/2002/kahnemann-lecture.pdf
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Chapter I1: Open the “box”

2.1 Strategy inside a white-box

A white-box approach is used in computer science when it will be trying to learn and
test a system knowing its internal functioning. For this reason, it is also known as clear
box, glass box, transparent box, etc. This contrasts analysis black-box where everything
is obscure. Media Educator could have more information using a white-box approach to
Artificial Intelligence that could improve teaching-learning process. Choose a strategy,
planning it and implementing it are the first steps to create an Artificial Intelligence, if it
will open the “box” of an Artificial Intelligence system it is possible to identify them in-
side it and this seems to remind the paradigm ecological action (Morin, 2000), which
describes through the concept of the second and third Viaticum. For Edgar Morin strat-
egy is more than a simple program and this binds to the concept of a typical meta-
program of the machine learning, although both can use scheduled items and algo-
rithms. A program is determined a priori, it is a sequence of actions to achieve a goal

(Morin, 2000).

A program is effective when there are certain and stable external conditions that are
accurately determine but minimal disruption in these conditions break program’s rules
in and sentence it to stop (Morin, 2000). Instead, even the strategy is established in view
of a goal, such as the program, but it prefigures action scenarios, and chooses one of

them, depending on what it knows of an uncertain environment (Morin, 2000).
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The strategy brings together much information, verify it, and change its action ac-
cording to the information gathered and cases encountered along the way. Finally, there
is a meta-programmatic process, Morin call it the third Viaticum that is when we bet on
something: the challenge is the integration of uncertainty in faith and in hope (Morin,
2000). These processes, starting from choose a strategy to bet on it, are typical of the
various theories of human decision, which are true as well for processes that program-

mers insert into intelligent machines.

White Box Black Box

tester knows the internal structure of software | tester don't knows the internal structure of

[ S

Tester/Media Educator

:<{> (— @ >  Results

Tester/Media Educator

software

—>  Results

Figure 5: Typology of software testing: white box vs. black box.

Returning to the game of chess, after these considerations, the problem of the next
choice, it is not easy to solve, neither for the human player nor for the programmer. If

one tries to anticipate probabilistically various chessboard scenarios, that are generated
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in cascade, the possible configurations of the board, to predict become too many not on-
ly for a human but also for a computer (is a typical problem of computation in which the
possible moves generate a huge tree of possible combinations too big to manage). For
information purposes in 1996, Deep Blue (designed and developed by IBM) was the
first computer to win a chess game against a current World Champion, Garry Kasparov,
with time intervals between successive moves in according to specifications of world

tournament.

- -

Figure 6: I1BM Deep Blue. SOURCE:https://mashable.com/2016/02/10/kasparov-deep-
blue/#d9WH9sKvvEQ5

Strategies, programs and schedules, such as every human mental activity include in
them creative and rational elements that can used both on an artistic side (hearing about
“the art of schedule”, “the art of programming”, “programming as art and craft”) and on
a rational and logic support. Planning versus freedom of make real-time decisions can-
not have a winner or a loser. However, it is important to know both and have a set of
tools to be able to apply one or the other depending on the problem, the context and the

scope.
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In conclusion, opening robot’s “black-box™ to understand how its software really
works allows people to distinguish and rethinking about their position on Artificial In-
telligence and technology excluding that it is only a problematic aspect for people and
understanding that society can decide for each new device its framework of use giving a
wise and positive connotation of Artificial Intelligence. Artificial Intelligence software
contains a "deferred intelligence™ of those who have programmed it. It does not include
many special cases to deal with the surroundings is therefore generally performs faster
routine actions but bad irregular situations. As the European recommendations have
proposed to member states is important to monitor that this "deferred intelligence" in-

stalled inside machines is coded in the respect for all.



Chapter I11: Categories of Al and Media Education

3.1 Categories used by Russell and Norvig

Several times, it was shown that the "intelligent” element underlying the robot is de-
termined by software that governs them. In this regard, the Artificial Intelligence defini-

tions can be divided into four categories.

Thinking Humanly

“The exciting new effort to make computers
think ... machines with minds, in the full and
literal sense.” (Haugeland, 1985)

“[The automation of] activities that we associate
with human thinking, activities such as decision-
making, problem solving, learning ...” (Bellman,
1978)

Thinking Rationally

“The study of mental faculties through the use
of computational models.”™ (Charniak and
McDermott, 1983)

“The study of the computations that make it

possible to perceive, reason, and act.” (Winston,

1992)

Acting Humanly

“The art of creating machines that perform
that intelligence
performed by people.” (Kurzweil, 1990)
“The study of how to make computers do things

functions require when

at which, at the moment, people are better.”

(Rich and Knight, 1991)

Acting Rationally

“Computational Intelligence 1s the study of the
design of intelligent agents.” (Poole etal., 1998)
“Al . . . 15 concerned with intelligent behaviour

in artefacts.” (Nilsson, 1998)

Figure 7: Some definitions of artificial intelligence. SOURCE: Russell, Norvig (2003).

In computer science, it is important for a user to be aware of what type of hardware-
software system his is using and its internal operating logic. In general, if it is known

the inner logic a system is called white-box otherwise it is as a black-box system (term

48
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already used previously). Therefore, there is a similarity with education field: to study a
robotic system black-box will remind us behaviourism while a white-box model re-

minds a cognitivist approach.

3.1.1 Thinking and acting humanly

Russell and Norvig organized into four categories Artificial Intelligence and accord-
ingly robot types starting from a collection of definitions in the literature. Robots that
thinking and acting humanly are the most futuristic but as has been described in previ-
ous paragraphs they longer fall within the context science fiction than in ICT sector.
Machines included in this category should be able to pass the Turing test (which cur-

rently it has never been "won™). That is:

“Computer passes the test if a human interrogator, after posing some written questions,
cannot tell whether the written responses come from a person or from a computer”. (Russell,

Norvig, 2003)

This category of machine, which highlights the human desire to create sentient ma-
chines, already described in the preceding paragraphs and in the European document,
has not yet been realized (and perhaps will be never realized (Rawling, 1997)), it has as
its peak to programming robotic machines indistinguishable from human such as syn-
thetic humanoid. To build this type of machines it would be necessary to analyse and

model human mind:
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“If we are going to say that a given program thinks like a human, we must have some
way of determining how humans think. We need to get inside the actual workings of human

minds”. (Russell, Norvig, 2003)

This type of machine, to the present day, is not achievable even with the use of more
sophisticated technologies such as artificial neural networks and expert systems that ex-
tract information from huge data aggregates (big-data). Nevertheless, it is permissible to
note, again, that when it is commonly spoken about robot often it is implicitly to refer to
this group of avant-garde machines that think and act like a human being. Russell and
Norvig describe these machines and skills that they should have to be capable to think-

ing and acting humanly.

“Natural language processing to enable it to communicate successfully in English;
knowledge representation to store what it knows or hears; automated reasoning to use the
stored information to answer questions and to draw new conclusions; machine learning to

adapt to new circumstances and to detect and extrapolate patterns”. (Russell, Norvig, 2003)

If thinking as the man requires to development cognitive and meta-cognitive models
of the human mind not yet achieved the realization robots it is more liable that act as
man (which includes an advanced hardware with biomechanical characteristics). Be-
sides, in a human-machine interaction, man expects that machine behaves in the most
appropriate (and natural) way of doing, in according to the situation that involves them
(how another person can do). For example, if people are faced with an automated high-
way toll collector, a driver expects to perform the same payment procedure that would

follow if the highway’s toll collector was human; and the same is true for the automatic
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cash machines in supermarkets and drinks and coffee machines (which are examples of

simpler robotic systems).

3.1.2 Acting and thinking rationally

The rational action has always been one of the possible modes of behaviour of peo-
ple. Robots can act using this kind of way for their decision-making process. Much of
the researches on robotics have focused on this trend that has already brought great suc-
cesses. In the interaction human-robot the ability of a machine to act rationally (and
predictable) has always increased confidence associated with such robotic systems, in-
creasing their spread, their success and their use in many contexts. For example, a robot
system for automatic landing gear in airplanes has allowed their installation in each air-
plane model. Often, in this category of Artificial Intelligence software, it is contained
the expert systems that emulates decision-making process of a human expert and mobile
agents’ systems applied in many areas such as the management of databases and operat-

ing systems (Todino, 2009), in Artificial Intelligence an agent is:

“Just something that acts (agent comes from the Latin agere, to do). Of course, all com-
puter programs do something, but computer agents are expected to do more: operate auton-
omously, perceive their environment, persist over a prolonged time, and adapt to change, and
create and pursue goals. A rational agent is one that acts so as to achieve the best outcome

or, when there is uncertainty, the best expected outcome”. (Russell, Norvig, 2003)

Again, to program a rational machine that acts as a human expert or through a series

of agents who decide together what to do, it would be faced to the limit of cognitive and



52

metacognitive modelling of human mind. Nevertheless, to produce a machine that acts
in a rational way is definitely an achievable goal thanks to long studies carried out on

logic. In this regard, it is important to consider that:

“The Greek philosopher Aristotle was one of the first to attempt to codify “right think-
ing,” that is, irrefutable reasoning processes[...] There are two main obstacles to this ap-
proach. First, it is not easy to take informal knowledge and state it in the formal terms re-
quired by logical notation, particularly when the knowledge is less than 100% certain. Se-
cond, there is a big difference between solving a problem “in principle” and solving it in
practice. Even problems with just a few hundred facts can exhaust the computational re-
sources of any computer unless it has some guidance as to which reasoning steps to try first.
Although both of these obstacles apply to any attempt to build computational reasoning sys-

tems, they appeared first in the logicist tradition”. (Russell, Norvig, 2003)

Summarizing, we can divide the machines in two types that collect in pairs the previ-
ous categories (Searle, 1992):1) strong Artificial Intelligence: Thinking humanly or ra-
tionally; 2) weak Artificial Intelligence: Acting humanly or rationally. In strong artifi-
cial intelligence, machines should really “think" while in weak intelligence machines

only "simulate” human behaviour.

3.2 Al and human teaching-learning process

The human teaching-learning process has a characteristic linked to memory: as one
learns one can forget. In some cases, we can forget little information, but we cannot

"overwrite" memory as it happens on computer hard drives.
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In some cases, a man learned something wrong and this man remembers to have cor-
rected the information contained in his memory and keeps track of this entire path. He

remembers the incorrect information as well as he remembers the new one.

Let's take an example: first case: | mistakenly believe that the capital of Germany is
Cologne, and then | learn that it is Berlin and | remember that before | thought it was
Cologne. Second case: | learn that the capital of Germany is Berlin; | do not remember

what I previously believed.

Now the point is: a neural network and other artificial intelligences, if they learn
through wrong data sets what do they do when they store wrong information? Massa-
chusetts Institute of Technology proposes to program neural networks that are able to

“learning what to remember and what to forget” because:

“Memory is a precious resource, so humans have evolved to remember important skills

and forget irrelevant ones™™.

This is in another way talking about: “Learning to learn” a feature well knows in the
pedagogical and didactical research. In fact, the “recommendation of the European par-
liament and of the council” of 18 December 2006 on key competences for lifelong
learning (2006/962/EC) this skill is well known and explore this human-key compe-
tence should drive a line to “create” i.e. program machine able to learn to learn. In this

document there is clearly defined that:

1 https://www.technologyreview.com/s/609710/neural-networks-are-learning-what-to-remember-and-what-to-forget/
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‘Learning to learn’ is the ability to pursue and persist in learning, to organise one's own
learning, including through effective management of time and information, both individually
and in groups. This competence includes awareness of one's learning process and needs,
identifying available opportunities, and the ability to overcome obstacles in order to learn
successfully. This competence means gaining, processing and assimilating new knowledge
and skills as well as seeking and making use of guidance. Learning to learn engages learners
to build on prior learning and life experiences in order to use and apply knowledge and skills
in a variety of contexts: at home, at work, in education and training. Motivation and confi-
dence are crucial to an individual's competence. Essential knowledge, skills and attitudes re-
lated to this competence: Where learning is directed towards particular work or career goals,
an individual should have knowledge of the competences, knowledge, skills and qualifica-
tions required. In all cases, learning to learn requires an individual to know and understand
his/her preferred learning strategies, the strengths and weaknesses of his/her skills and quali-
fications, and to be able to search for the education and training opportunities and guidance
and/or support available. Learning to learn skills require firstly the acquisition of the funda-
mental basic skills such as literacy, numeracy and ICT skills that are necessary for further
learning. Building on these skills, an individual should be able to access, gain, process and
assimilate new knowledge and skills. This requires effective management of one's learning,
career and work patterns, and, in particular, the ability to persevere with learning, to concen-
trate for extended periods and to reflect critically on the purposes and aims of learning. Indi-
viduals should be able to dedicate time to learning autonomously and with self-discipline,
but also to work collaboratively as part of the learning process, draw the benefits from a het-
erogeneous group, and to share what they have learnt. Individuals should be able to organise
their own learning, evaluate their own work, and to seek advice, information and support

when appropriate. A positive attitude includes the motivation and confidence to pursue and
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succeed at learning throughout one's life. A problem-solving attitude supports both the learn-
ing process itself and an individual's ability to handle obstacles and change. The desire to

apply prior learning and life experiences and the curiosity to look for opportunities to learn

and apply learning in a variety of life contexts are essential elements of a positive attitude™".

“Goals” remind us goals-functions that are included in many intelligent machines.
Although comparing this human key competence to robots and artificial intelligence
could see extreme in this paragraph it was assumed that machines must act and think

like men. Thus, this should be their arrival’s point.

3.4 Al forecast: market and jobs

It is important to carry out forecast about the possible trends of Artificial Intelligence
industry, in order to better interpret the European recommendations for making future
scientific research. Tractica’s 2016 report' (that combines qualitative and quantitative
research methodologies) provides a prevision of these trends, which are summarized in

the figure below (Artificial Intelligence Market Forecasts 2016-2025).

" http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32006 H0962
12 https://www.tractica.com/wp-content/uploads/2016/08/MD-AIMF-3Q16-Executive-Summary.pdf
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Contract analysis

Object detection and classification -
avoidance, navigation

Object identification, detection,
classification, tracking from geospatial
images

Automated geophysical feature detection

Text query of images

Content distribution on social media

Predictive maintenance

Efficient, scalable processing of patient data

Static image recognition, classification, and

tagging

Algorithmic trading strategy performance
improvement

$- $500 $1,000 $1,500 $2,000 $2,500 $3,000

Figure 8: top 10 Al Revenue World Markets in 2025. SOURCE: Tractica’s 2016 report.

It is possible to note that Tactic’s forecast can be inserting in the context of a weak
Artificial Intelligence i.e. acting humanly or rationally. In fact, in recent years Artificial
Intelligence produces have been left the idea to create Artificial Intelligence systems to
reproduce the human mind, through models that simplify our cerebral system (Rossi,
2011). From Tactic’s forecast, it is possible to understand that producers are promoting
expert systems and artificial neural network trained by users able to adapt themselves
according to the choices of their users to learn from their habits and to offer better ser-

vices in search engines, in webmail, social networks, in web applications, standalone
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applications, in operating systems, etc. (Ng, 2016; Rawlins, 1997; Searle, 1992, Todino,
2009; Volante, Babu, Newsome, Ebrahimi, Fasolino, 2016). A Media Educator should
know these trends to be ready to understand what the Media challenges of the future and
their impact on will be didactic and pedagogy (Rivoltella, 2012, 2016a; 2016b; Di Tore,
2016; Sibilio, 2014, 2015, 2017; Todino 2016). Besides it is important to highlight also

that actually “Machine Learning Engineer” is the fastest-growing job.

Machine Leaming Enginear 8.8x
Data Scientist [N 5.5«
Sakes Development Aepressntative 57x

Customer Success Manager [N s:x
Big Data Develaper 5.5x

Ful Stack Enginesr [N .«

Unity Developer 5.1

Director of Data Science [N  +9x

Brand Parner 4. 6x
Full Stack Deveioper (NN 4.5«
Personal Loan Consuitant 4.4n

Brand Activation Marager [N  3.5x

Head of Partnarships 3.8n

Bame instructor [N 35«

Licensed Realtor R

Guest Experience Asscciate [N 3.1x

Assurance Staff ix

Marketing Content Manager  [NEINNNNNNNNNNNNN  3x

Site Redability Engineer 2.0x

Head of Customer Experience [N 2.8x

o 2 4 & ] 10

Rate of Growth (2012 - 2017)

Figure 9: fastest-growing job. SOURCE: LinkedIn’s 2017 U.S. Emerging Jobs Report13

2 http://news.codecademy.com/what-is-machine-
learing/?utm_source=customer.io&utm_medium=email&utm_campaign=fortnightly_2-22-18&utm%E2%80%A6



3.5 Different Al approaches

This Atrtificial Intelligence review should be useful to better understand what is "in
the box" of a robot and to better target future researches and read with more “tools” the
European recommendations.

In this work it was addressed the issue of robotics starting with the EU recommenda-
tions that are a useful tool to each member state to monitor and legislate on this topic.
Through a series of descriptions, robots were analysed from many points of views.
Looking in detail the operational mechanisms of robots (with a white-box approach) it
Is tried to decrease the position in which technology as view as viral element, in which
people suffer from the introduction of new electronic devices to improve a position
where users decide how to use a new ICT object. This consideration invites educational
research and the education school system to increase the path of awareness in the use of

robotics and future technologies.

This awareness serves to avoid a model of social organization conditioned by robot-
ics, to propose a balanced man-machine relationship, which is able to safeguard human
interaction directionality, limiting the risks of any possible adaptation induced by the
machine and not by people. Teachers are called to drive this perspective, so they should
improve their Media skills (regardless of the discipline they teach) in order to help to
advice and to guide their students, about a conscious use of any ICT devices and sys-

tems.

At the same time, it would be advisable, that numerous studies, both industrial, edu-

cational and pedagogical would allow, aggregating them, to bring out a number of theo-
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ries and practices useful for robotics management, at school, at work and in daily life
but at the same time are our daily needs changing robotics, as a “market” where supply
and demand chasing each other and fit together. This cyclical process is often carried to
excess in the ICT market (in which development time, time to market and obsolescence
of the devices is stressed, sometimes for real reasons technological overtaking, some-
times for business decisions) and it becomes a negative element. It serves, therefore, an
"ethical™ monitoring by the educational research because, often, this dimension is not
considered by manufacturers of electronic and electromechanical devices; but it is high-
lighted by the European recommendation which instead emphasizes the ethical necessi-

ty, which has to play the European community and educational institutions.

Widening the vision concerning the future, Educational research can surely follow, at

least tree trajectories on the topic of robotics.

From artificial to reality trajectory, where a robotic system is a new Media that

can be studying to test and to use it in human teaching-learning processes.

From reality to the artificial trajectory: where educational researchers help ICT
sector to improve machine learning processes based on their studies about human
teaching- learning process, which has been investigated, understood and faced
from many ontological and epistemological ways. The studies, reported in artifi-
cial intelligence, can bring out human elements (modelisable, extensible, general-

izable, and testable) in an artificial learning process.
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"% in technological knowledge for a Me-

Find an adequate level of "transparency
dia Educator: Start a further study on theme of the white-box approach for an ed-
ucator who will not usually have a white/black (known/unknown) vision of tech-

nology but related through infinite levels of “transparency"” and "opacity” due to

educator’s technological skills and knowledge.

¥ "Transparency" In terms of technological knowledge, Should not be confuse with the concept of "opacity" of a Media device (Di
Bari, 2009), in which the interface masks the technology (Such as the Kindle® e-book reader that It's opaque because it behaves like
a printed book, where a finger touch is enough to turn page ).



Chapter IV: Simplexity for Media Educators

4.1. Strengths, Weaknesses, Opportunities, and Threats

Media Educator is a new professional figure that performs an educational and peda-
gogical activity that aims people to understand mass Media (their nature, their tech-
niques and their languages). Nowadays In many Italian and foreign universities, new
teacher education includes one or more exams related to Media Education. Some perti-

nent research questions are therefore:

1) What does a Media Educator need to know?

2) What are the differences between a Media Educator and a computer programmer?

To be able to answer, let's start analysing what a Media Educator should do. First,
every day Media Educators the use of new Media and explain them to their students’
functionality and much more. Thus, a Media Educator studies a Media and its charac-
teristics, functionalities and much more to better understand: Strengths, Weaknesses,

Opportunities and Threats from many points of view (i.e. SWOT Analysis).
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Helpful Harmful

to achieving the objective to achieving the objective

Strengths Weaknesses

Internal origin
(attributes of the organization)

Opportunities Threats

External origin
(attributes of the environment)

Figure 10: SWOT matrix (a possible use) to highlight Strengths, Weaknesses, Opportunities, and
Threats of new Media. SOURCE: Wikipedia

Consequently, it is important to emphasize that each Media is a very complex com-
munication phenomenon (Rivoltella, 2012, 2016a; 2016b; Di Tore, 2016) moreover;
technological aspect of each Media plays a central role in defining their nature and their
functioning. However, a simple technological analysis of internal operation (open the
box to see inside) and interfacing with the outside world (input and output analysis) it
would not be exhaustive, and it would not give importance to the role of Media in indi-
vidual and social communications (Ciotti, Roncaglia, 2000). Besides it is important to
show links between technological factors and other aspects such as: languages, content,

emission and fruition characteristics (Ciotti, Roncaglia, 2000).



4.2. Digital technologies and their impact on *'the world of
learning™'

Nowadays, the literature reviews show that digital technologies have an important
role in education has been consolidated (Laurillard, 2014). Besides, it is important to
remember that Media Education and education technology can be two points of view of
the same object (a Media ) and they regard the study of technologies, and at the same
time they are two areas of study and research partly superimposed (Rivoltella, 2012,
2016a; 2016b; Di Tore, Aiello, Di Tore, Sibilio, 2012). Digital technologies in the last
thirty years had an incredible impact on "the world of learning™ but it is possible to be-
lieve that “the educational system" has not been imbibed them yet and this have created

a big "shock™ Still not absorbed by "the educational system™ (Laurillard, 2014).

In fact, the amount of new technologies in numerical terms and the vastness of the
fields of use of devices and codes cannot be easily incorporated from the educational
system that should be changing to include all of them (Laurillard, 2014) to achieve a
harmonization. More precisely, according to Laurillard, since the effect of digital tech-
nologies has certainly impact on education (not just about Media Educators and their
education and training) it is crucial for teachers to be in a position to manage properly
each technology and Media, to explore their potential and use them for education pur-
poses (Laurillard, 2014). Starting from these considerations, an open-the-box approach
should be useful to better understand and explore Media and its subsystems and use it

for education purposes.
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This methodological approach is a gradual increase of skills in the field of education
technology and information technology but useful to understand, in deep, a Media, the
main limit is time (often there is no enough time to open one box after another in a Me-
dia Education and training course). According to Laurillard, if we have confidence in
our technological capabilities, we can go beyond simple knowledge, until a full use of
new opportunities provided by digital technology; In other words, technical knowledge
generally has a positive impact in terms of use of the Media. Laurillard also invites to
following this consideration: for every new technology it is reasonable to ask what its
possibility and opportunity should be to reach educational goal used it and that this
technology has been realized in other areas and sectors, generally for other purposes and

it is not optimized for the teaching-learning process (Laurillard, 2014).

Each Media is being like a box and a Media Educator should open the box to see in-
side how it works then it is appropriate to ask what level of "transparency" of techno-
logical knowledge would be adequate to prepare Media Educators to their job. In fact,
computer systems are composed from subsystems that can be seen, again, as new small
black boxes to open and understand. In conclusion, an open-the-box approach increases
the technological knowledge of a Media and promotes its adaptation for educational

purposes (Sibilio, 2014, 2015, 2017a; 2017b; Todino 2016).



4.3. Digital skills summary

Accordingly, with this brief description, pronounced above, of what a Media Educa-
tor needs to know, it is immediately possible to notice that some differences from a Me-
dia Educator with a computer programmer include that It is not required to: know how
to program devices (typical of expert programmers), know how to perform complex
configuration (typical of network system administrators). In conclusion, Media Educa-
tors won’t be focused mainly on understanding devices and codes as computer pro-
grammers, but they will be focused on other peculiar elements of the Media such as so-
cial, cultural, linguistic and semantic aspects (axes that generate the skills of a Media

Educator). In short, the skills could be summarized as follows:

a) Learning about and coming to appreciate™® social aspects of Media.

b) Learning about and coming to appreciate cultural aspects of Media.

c) Learning about and coming to appreciate linguistic aspects of Media.

d) Learning about and coming to appreciate semantic aspects of Media.

e) Learning about and coming to appreciate an open-the-box approach to better

understand and explore Media and its subsystems and use it for education purpos-

es (a basic computer science view less deep then for computer programmers or

15 “Learning about and coming to appreciate” is a typical expression used by Paul Gee (2013) in his book
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network system administrators but deep enough to understand the underlined log-

ic).

f) Learning about and coming to appreciate ICT trends and forecast (for examples:
robotics, Artificial Intelligence, etc.) to be ready to understand what the Media

challenges of the future and their impact on will be didactic and pedagogy.

4.4 Teacher education and digital skills

The Italian parliament, as well as other EU countries, promotes the development of
digital culture, and it defines new policies (Italian law 107/2015 and further integra-
tions) for improve digital services and favours computer literacy. Consequently, in the
European Community it will be necessary to have digital-skills and Media Education
specialized teachers able to use this knowledge in every kind of school. Agreeing with
these premises, Italian and European teacher education systems should include a course,

and an exam, of Media Education to include these skills in future teacher curriculum.

More in details, in 2015 a new lItalian law (107/2015) changed school scenario in
many directions, one of these it will be focused on this work: Media Education skills.
According to this law future teachers are called to teach many ICT e Media elements,
knowledge, abilities and skills. For example, in Italy according with this law, they
should teach Digital skills: coding and development of computational thinking at prima-
ry schools and Digital Makers Plan at high school, this proof that teachers should in-

clude in their curriculum expertise typical of a Media Educator.
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Thus, this thesis tries to highlight that teacher education systems should include a
course, and an exam, of Media Education to include these skills in future teacher cur-
riculum. For these reasons many Universities are evaluating a possible implementation
of courses for Media Educators to include inside the teaching technologies courses pro-
vided for 24 CFU (university training credits) necessary for access to initial training in-

ternship for new teacher’s recruitment (in according with new Italian Law D.M.

616/2017).



68



Chapter V: Simplexity and ICT in the context of primary
school

5.1. Simplexity and education

In this thesis there will be showed briefly the starting point that moved a simplex ap-
proach of didactics and it is possible to read a lot of work about this paradigm proposed
by Professor Maurizio Sibilio (2014, 2015,2017b) of the University of Salerno, based

on the concept of simplexity (Berthoz, 2011).

“In his book Simplexity: Simplifying Principles for a Complex World (2012), Berthoz
suggests a preliminary list of basic characteristics of life that constitute the tools for life for
the creation of different patterns of interaction among the constitutive parts of a system. In
other words, these provide the theoretical underpinnings for the interpretation of the behav-

iour of complex adaptive systems”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Sibilio’s starting point shows that there is a collection “of significant contributions in
scientific literature which investigated the possible application of the concept of com-
plexity in the field of education and didactics (Sibilio, 2015, p.484). At the same time
didactics fields of interest are plural and they are composed of a variable number of in-

teracting elements that create a complex system. Thus:
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“As a consequence, — the didactic phenomenon can be considered as the union of various
parts; — the observer shaping the system is able to extract specific subsets of relationships
among the components which can define the organization and identity of the phenomenon of
didactics; — the identity of this didactic system is linked to a specific class of systems and
may be investigated through the conceptual tools used to study the specific class of systems
to which it belongs; — different subsets of relationships among the components of the di-
dactic structure can be isolated by the observer as possible organizations. According to these
relationships identified by the observer, the didactic phenomenon can be defined as poten-

tially belonging to different classes of systems”. (Sibilio, 2015, p.485)

Besides:

“The recognition of the didactic system as a complex adaptive system leads to the reflec-
tion on the possible application of the properties identified by Alain Berthoz to the interac-
tions which occur among its elements, stimulating a debate that involves the scientific com-
munity called to find answers to the different kinds and levels of educational complexity. If
the didactic system is a complex autopoietic system, the simplex properties and principles
define the patterns of interaction which allow deciphering and facing complexity through
specific schemes of action. The properties and principles of the didactic system, taken from a
simplex perspective, create the adaptation on the basis of that which emerges from the inter-
nal and external interactions of the system itself, stimulating a perspective of educational re-
search which, emerging from praxis, solutions of simplification could be found. These solu-
tions are not normative and prescriptive in a linear way, but are intended for the reformula-

tion of the theory of teaching”. (Sibilio, 2015, pp. 477-493)
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Now we can start to have a look to create a correlation between ICT didactics (focus
on Media Educator “educational need””) and a simplex way to teach it, remembered that
to all information about simplexity and didactics there are a lot of book in which it is

well described (Sibilio, 2014, Aiello, 2012a) and article (Sibilio, 2015, 2017b).

However, it is possible to justify this choice of content and clarify that simplexity
arises as a response to the complexity descriptive drift of national and international edu-
cational research. Based on Berthoz's proposal, simplex didactic proposes properties
and principles that can be applied to teaching and will be quoted in this chapter accord-
ing to the scheme proposed by Sibilio (2014) and further study (Pace, Aiello, Sibilio,
Piscopo, 2015). In this way each reader can autonomously understand how simplexity

real works in a generic and ICT contest.

5.2. European key competences and simplexity

Nowadays, Computer science is entered completely into primary school, as a tool to
support teaching in many ways: ICT instruments, web applications, web quests and also
as metacognitive activates such as computational thinking, rational thinking and the use
of technologies for the resolution of problems (Todino, 2016). Besides, Italian national
guidelines for the curriculum (for early childhood and early education) in 2012 (and re-
inforced in 2018 from new guidelines), clearly state that the study and the exercise of
technology encourage and stimulate the general human attitude to pose and treat prob-
lems, making dialogue and collaborating cognitive, operational, methodological and so-

cial skills. It is important for technical culture to mature an ethical and responsible tech-
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nological practice, far from inappropriate reductionism or specialism and attentive to

the human condition in its entirety and complexity (MIUR, 2012, 2018)

In this prospective, the technology deals with the interventions and transformations
that a person should do towards the environment to guarantee survival and, more gener-
ally, to satisfy their needs. These Italian national guidelines (MIUR, 2012, 2018) are the
continuation of a long legislative process expressed in Italy through the Ministerial De-
cree No. 139 of 22/08/07 and, previously, in Europe through the Recommendation
2006/962 / EC Information technology has ancient roots. This view is linked to: logic
and strategic planning, ensemble vision, use of proportion as an instrument of investiga-
tion and statistical vision of events (Todino, 2016) to improve computational thinking,
rational thinking and the use of technologies for the resolution of problems and this vi-
sion is one of the 8 points that each future EU citizen should have to live well, find a job

and create his future. More in details the 8-key competence are the following™®:

1. Communicating in a mother tongue: ability to express and interpret concepts,
thoughts, feelings, facts and opinions both orally and in writing.

2. Communicating in a foreign language: as above, but includes mediation skills
(i.e. summarising, paraphrasing, interpreting or translating) and intercultural un-
derstanding.

3. Mathematical, scientific and technological competence: sound mastery of numer-
acy, an understanding of the natural world and an ability to apply knowledge and
technology to perceived human needs (such as medicine, transport or communi-

cation).

16 http://eur-lex.europa.eu/legal-content/ EN/TXT/HTML/?uri=LEGISSUM:c11090&from=EN
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4. Digital competence: confident and critical usage of information and communica-
tions technology for work, leisure and communication.

5. Learning to learn: ability to effectively manage one’s own learning, either indi-
vidually or in groups.

6. Social and civic competences: ability to participate effectively and constructively
in one’s social and working life and engage in active and democratic participa-
tion, especially in increasingly diverse societies.

7. Sense of initiative and entrepreneurship: ability to turn ideas into action through
creativity, innovation and risk taking as well as ability to plan and manage pro-
jects.

8. Cultural awareness and expression: ability to appreciate the creative importance
of ideas, experiences and emotions in a range of Media such as music, literature

and visual and performing arts.

Computer science skills are directly related with competence 3 and 4 (this means
25% of total) and indirectly to each of all, as a tool and with all kind of possible support

applications. More in details EU define point 4 as:

“Digital competence involves the confident and critical use of Information Society Tech-
nology (IST) for work, leisure and communication. It is underpinned by basic skills in ICT:
the use of computers to retrieve, assess, store, produce, present and exchange information,
and to communicate and participate in collaborative networks via the Internet. Essential
knowledge, skills and attitudes related to this competence: Digital competence requires a
sound understanding and knowledge of the nature, role and opportunities of IST in everyday

contexts: in personal and social life as well as at work. This includes main computer applica-
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tions such as word processing, spread sheets, databases, information storage and manage-
ment, and an understanding of the opportunities and potential risks of the Internet and com-
munication via electronic Media (e-mail, network tools) for work, leisure, information shar-
ing and collaborative networking, learning and research. Individuals should also understand
how IST can support creativity and innovation and be aware of issues around the validity and
reliability of information available and of the legal and ethical principles involved in the in-
teractive use of IST. Skills needed include the ability to search, collect and process infor-
mation and use it in a critical and systematic way, assessing relevance and distinguishing the
real from the virtual while recognising the links. Individuals should have skills to use tools to
produce, present and understand complex information and the ability to access search and
use internet-based services. Individuals should also be able use IST to support critical think-
ing, creativity, and innovation. Use of IST requires a critical and reflective attitude towards
available information and a responsible use of the interactive Media. An interest in engaging
in communities and networks for cultural, social and/or professional purposes also supports

this competence.’

ICT skills are configured, in the theoretical framework of multiple intelligences
(Gardner, 2002), in particular that defined mathematics, inserting themselves into possi-
ble metacognitive strategies. This intellectual “field” must be set in motion, training and
well exercise, in this way it allows us to find new and original solutions in problems to

be faced daily (Todino, 2016).

More in details, in this work it is possible to go deeply and see that The Recommen-
dation 2006/962/EC, of the European parliament and the European council, determines

a starting point for a new way to thing about every school of Europe. Thanks to this

7 http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex:32006 H0962
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recommendation (that it is not a low but a way to follow by any countries) the school
must design (project etc.) paths aimed to have key citizenship skills. These skills should

be achieved years by years during the time that a student spends at school.

Italy agree to take these recommendations through a low wrote by Ministerial Decree
(D.M. no. 139 of 22nd August 2007) entitled Regolamento recante norme in materia di
adempimento dell’obbligo di istruzione that talk about regulations containing education
roles for the first period of studies that every citizen has ably to follow. In these years,
to six to sixteen years old, every citizen has to receive many knowledge, abilities and

skills in according with 2006/962/EC and others Italian low.

Although many Italian researchers have questioned if the D. M. no. 139 of 22nd Au-
gust 2007 is really a correct transposition of the document 2006/962 / EC and also if the
key European competences are in univocal relation or not with those proposed by the
Italian legislative document of 2007, what emerges surely is that every teacher is called

to be sure that their students know: 1) Communicate or understand messages of differ-

ent complexity, transmitted using different languages and/or using different Media (pa-
per, computer and multimedia ); 2) to acquire and interpret information, i.e. to acquire
and critically interpret the information received in the various areas and through differ-
ent communication tools, evaluating their reliability and usefulness, distinguishing facts
and opinions (D.M. 139 del 2007). Thus, 2006/962/CE clearly said that this includes
“computer applications” and “communication via electronic Media (e-mail, network
tools) for work, leisure, information sharing and collaborative networking, learning and

research”.
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This key competence in according with EU Recommendation would contribute to the
development a qualified ICT education able to join the needs of European society
(2006/962/CE) and EU member states school systems should offer all young people the
means to develop this ICT digital key competence to a level that “equips them for adult
life” (2006/962/CE), in this case to equip means to give someone the skills needed to do
a particular thing, in this case be able to use digital technology for every aspects of his

life: free time, at work, etc.

In order to do this a primary school’s teacher who is faced with these recommenda-
tions needs to analyse them and then put all these key competences into everyday work

at school and convert a low in everyday work action and activities.

In this process (convert key competence in activities and actions), simplex didactic,
that will be introduce soon in details, can be a useful interpretative tool to act through
clear and practical principles, based on a consolidated methodological approach. Thanks
to these principles, a teacher can implement a series of strategies that allow their stu-

dents to achieve excellent results.

What simplexity is? And what simplex didactic refer to? To give and answer it is neces-
sary to start to studies proposed by the engineer and physiologist of action Alain
Berthoz, Professor at the College de France, Director of the Laboratory of Physiology of
Physiology of Perception and Action of CNRS. Alain Berthoz published about many

categories, in particular: 1) Theory of Action; 2) Intrinsic Basis of Action; 3) Funda-
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mental Actions and 4) Locomotor Actions. In 2011 Alain Berthoz propose a framework
call simplexity to unify many properties, features, roles, patterns typical of any organ-
ism and group of organisms that can be extended to many kind of complex system,
Berthoz proposes a list of characteristics that will be proposed in this work point by
point. More in details it is possible to say if a system is or not a simplex system verified
many parameters and, for example didactic system and a school classroom can be de-

scribes as a simplex system. So now is time to give a definition of simplexity.

“The concept of simplexity is an ensemble of solutions that appeared in the course of evo-
lution to allow living organisms to survive despite the complexity of natural processes. The-
se biological devices or processes allow a complex adaptive system, as is the human being,
to “process complex situations very rapidly, elegantly and efficiently, taking past experience
into account and anticipating the future” (Berthoz, 2012, p. 3). Furthermore, by means of a
fundamental principle of intersubjectivity, individuals are able to understand the intentions
of others. From a competency-based perspective, these solutions can be defined as a set of
skills living organisms use to prepare actions and foresee their consequences. Berthoz out-
lines that principles and properties may not only be observed in physiological processes but
may be applicable to all levels of human activity. As a matter of fact, although still relatively
novel, simplexity theory has already been applied to various disciplines, such as education,
to offer possible solutions to the complex and adaptive educational system. [..] Berthoz sug-
gests a preliminary list of basic characteristics of life that constitute the tools for life for the
creation of different patterns of interaction among the constitutive parts of a system. In other
words, these provide the theoretical underpinnings for the interpretation of the behaviour of

complex adaptive systems.” (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)
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5.3 ICT and simplex didactic

This paragraph reviews some concepts seen previously to better understand simplex
didactic (Sibilio, 2014). It was born as a didactic reflection of Alain Berthoz's theory of
simplexity, derived through the study of living organisms that it has indemnified a se-
ries of properties and principles that allow them to survival. Simplexity states that these
organisms face complexity of the environment around them through a series of opera-
tional modalities that aim to adapt to change and manage with situations around them.
The theory of simplicity is founded on an axiomatic basis: if an organism presents a se-
ries of properties, it will have characteristics such that it will deal with the complexity
(internal and external) through a series of guiding principles. Such kind of organism is
defined simplex. Even a system that satisfies these properties by definition is simplex.
By deduction (satisfying the properties) the scholastic system is simplex, the manage-

ment of a class is simplex, etc.

An extensive literature explains in detail how to apply this type of didactic (Sibilio,
2014, 2015, 2017b). In this work, its properties and principles will now be described in
ICT didactic, in the context of primary school. At the same time a series of software and
online resources will be suggested to a Media Educator/teacher to use during a lesson.
In fact, as it was explained a teacher should have ICT and Media Education skills, and
then this teacher should be able to do a didactic transposition of these subjects. In this
work it was underline that simplex didactic can be a useful tool to develop these skills

first in teachers and later in their students. As it is well known, a teacher must have es-
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sential computer skills, and then a teacher can be able to realize a didactic transposition
of these ICT themes (Todino, 2016).

ICT didactic is a good field to experiment paths due to help the overcoming of some
difficulties that can be found in the learning teaching process, promoting at the same
time the teacher's aptitude to practice meta-cognitive processes. Technologies, in fact,
“hold” resources (Berthoz, 2011), define properties, and introduce simple rules in the
daily didactical action (micro vision) and in the design phase of a lesson or a period of
many months of school activities (macro vision) (Todino, 2016). In this thesis, to sum-

marize, the following exercises will refer to a double point of view:

Line 1: show many parallelisms present among the models of information processing

(and/or telecommunication) and the human being;

Line 2: from the other solutions will be proposed information to be used in the class-

room (Todino, 2016).

For each example it will be compile a table to show if it is used some of Media Edu-

cator skills described previously.



EXAMPLE NAME:

USE SKILLS (MORE USED)
Ml SOCIAL ASPECTS OF MEDIA
Ml CULTURAL ASPECTS OF MEDIA
M LINGUISTIC ASPECTS OF MEDIA
Ml SEMANTIC ASPECTS OF MEDIA
M OPEN-THE-BOX APPROACH
Ml ICT TRENDS AND FORECAST

Table 2: skills list for Media Education (list explored in this work).
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5.4 ICT and simplex proprieties

5.4.1. Specialisation and modularity

Now, it is the moment to introduce simplex proprieties one after another to start to
me familiar with them. First Berthoz proposed these characteristics “Specialisation and
modularity” and it is present also in simplex didactic (consequently also in ICT didactic
that adopt this paradigm). It is possible to describe it in according with this study (Pace,

Aiello, Sibilio, Piscopo, 2015):

“Specialisation and modularity, which is the breakdown of a complex task into various
functions. This coexistence of diverse functions guarantees a simultaneous utilization of di-
verse adaptive schemes to facilitate better control of action (Sibilio, 2014). For example, in
the human brain, different areas process specific aspects of perception, action, memory, and
emotion, while in society, this modularity can be observed in the division of work”. (Pace,

Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: Is computer science, ICT, telecommunication etc. in line with Specialisation
and modularity? Yes, it is possible to proof that they are. ICT and telecommunications
are based on this principle. A teacher can explain practical and metaphorical parallel be-
tween living organisms and hardware and software element, if this teacher wants to
highlight how simplex work or explain metacognitive elements using this parallel, or do
it without do it in an explicit way, i.e. teach simplexity and use a simplex didactic while
students don’t know that teacher use simplex properties and principles. More in detail, it
is possible to explain with an example: each computer is managed by an operating sys-

tem and the various functions are subdivided into modules. These modules can be inter-
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nal to the operating system as happened with embedded driver typical of Windows,
Linux, and MacOS or external as happened with API function downloadable with many
application and development kit. Although this last sentence is very technical it is pos-
sible to simplify it saying: Computer software is created united many blocks and the

same it is for computers hardware.

Windows 95, 98 and ME Windows NT, 2000, XP ReactOS GNU / Linux with Wine
2003, Vista, 7...
Windows-
applications
Windows applications Windows applications Windows applications

Desktop

Environment
(KDE, GNOME...)

X Window System
(graphics system)

Figure 11: Operating-System blocks comparison. SOURCE: https://commons.wikiedia
.org/wiki/File:Windows-like_comparison.svg



EXAMPLE NAME: Operating-System blocks comparison.

USE SKILLS (MORE USED)

5]

SOCIAL ASPECTS OF MEDIA

[

CULTURAL ASPECTS OF MEDIA

(] LINGUISTIC ASPECTS OF MEDIA
SEMANTIC ASPECTS OF MEDIA
4} OPEN-THE-BOX APPROACH

4] ICT TRENDS AND FORECAST

Table 3: Media Educator’s skills and Operating-System blocks comparison.

Example number two: focusing on Telecommunications it is also possible to separate
functions. For example, selecting the best, and appropriate, channels for exchange in-
formation (voice channel, data channel) and it is possible to use also modularity. Inter-
net, for example, is a hierarchical structure. Internet is similar to a big web. But if it is
studies in details is more like a mathematical network, which has fibre optic backbones
that become little copper, wired that arrive to each houses and offices using ADSL

technology.
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Clobal Internet Map

o

Figure 12: Internet Map. SOURCE:
https://www.telegeography.com/assets/website/images/maps/global-internet-map-2001/global-

internet-map-2001-x.jpg
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EXAMPLE NAME: Internet map and topology.

USE

SKILLS (MORE USED)

=

SOCIAL ASPECTS OF MEDIA

[

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

N R M ®

ICT TRENDS AND FORECAST

Table 4: Skills list for a Media Educator and Internet Map.

Line 2: Both these examples (of Line 1) can be used in many ways. As said before:

explains applied and figurative parallelisms, shows metacognitive fundamentals thought

simplexity and use simplex didactic.

85




“., & o
sy

o TR i MESOPOTAMIE
o) 4
), S &F L
‘\,‘\ N
'\-—-\ (\ ' Damas IS
Alexandrie 1>
AFRIQUE x\,\\\ ASSERE
MAURETANIE e ./ CYRENAIQUE s ‘ ARABIE
ik
LIBYE EGYPTE X [

Figure 13: topology of streets system at the time of Rome. SOURCE:
http://www.romanoimpero.com/2010/07/le-strade-romane.html

There is a long history of networks similitudes: water and streets system in ancient
Rome, trains system, highways system and in general network mathematical and topo-
logical skills that is important to improve in each student correlated with EU mathemat-
ical key competence. A typical example could be “The Seven Bridges of Kénigsberg'®”

that is a historically famous problem, in mathematics, solve by Leonhard Euler, famous

Swiss mathematician, that understand and used to the foundations of graph theory.

18 . . . -
City under the Baltic see, it is today Known as Kaliningrad.
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Figure 14: modularity of a network that can be view as nodes and connected by edges, arcs, or
lines. SOURCE:https://it.wikipedia.org/wiki/Problema_dei_ponti_di_K%C3%B6nigsberg

ExAMPLE NAME: modularity of a network that can be view as node and con-

nected by edges, arcs, or lines.

USE SKILLS (MORE USED)

5]

SOCIAL ASPECTS OF MEDIA

5]

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

N N H

OPEN-THE-BOX APPROACH

5]

ICT TRENDS AND FORECAST

Figure 15: Media Educator’s skills and modularity of a network that can be view as node and con-
nected by edges, arcs, or lines.

54.2. Speed

Berthoz proposed “speed” as a characteristic typical of any living organism and conse-
quently to any simplex systems such as didactical systems and daily teaching actions.

Speed is a cognitive and embodied propriety. It is possible to refer to it in this way:
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“Speed referring to the ability of decision making by anticipating and predicting conse-
guences of actions, through the capitalization of the results of past experiences and guessing
and betting on the behaviour of others. These are not necessarily simple solutions, but need
to be rapid, elegant and effective. They are very often taken in milliseconds as the reaction of
a living organism when faced with danger, or during a negotiation meeting where anticipat-
ing the possible reactions to an offer becomes crucial”. (Pace, Aiello, Sibilio, Piscopo, 2015,

pp. 71-87)

Line 1: Speed, as defined in simplexity, is the ability of decision making by antici-
pating and predicting consequences of actions and it is included in many Internet rout-
er’s strategies and protocols. Each router is a node of the network. It is possible to show

that:

“An "internet" is a group of interconnected networks. The Internet, on the other hand, is
the collection of networks that permits communication between most research institutions,
universities, and many other organizations around the world. Routers within the Internet are
organized hierarchically. Some routers are used to move information through one particular
group of networks under the same administrative authority and control. [..] Routing protocols
used [...] are dynamic in nature. Dynamic routing requires the software in the routing devices
to calculate routes. Dynamic routing algorithms adapt to changes in the network and auto-

matically select the best routes” 19

Speed is request to dynamic routing algorithms to make good decision making, antici-
pating and predicting how to exchange information on the network. Speed is important

in a network because when information is switched on Internet nobody know at priori

19 https://www.cisco.com/c/en/us/support/docs/ip/routing-information-protocol-rip/13769-5.html
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the entire route of this information when the journey starts from a computer to another.
Instead, at each stop, the next router hop is determined by matching the destination ad-
dress; i.e. each router just forward information to the next one but they exchange tables

to better do this job. Speed is important to propagate faster the information through the

network.
EXAMPLE NAME: Internet routing.
USE SKILLS (MORE USED)

SOCIAL ASPECTS OF MEDIA
E3] CULTURAL ASPECTS OF MEDIA
LINGUISTIC ASPECTS OF MEDIA
3] SEMANTIC ASPECTS OF MEDIA
4] OPEN-THE-BOX APPROACH
3] ICT TRENDS AND FORECAST

Table 5: Skills list for a Media Educator and Internet routing.

Line 2: As it was described before, Speed is the ability to make decisions quickly.
This feature is important for a teacher and a Media Educator. In fact, every year in the
technology field a big number of new software arrive to the ICT market. Thus, a Media
Educator needs to understand which software, year after year, it could be considered the
best to solve a specific kind of problem. First a Media Educator should know some al-

ternatives then a Media Educator should choice the best software alternative with speed
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if she/he must decide quickly during a lesson. Suppose she/he need to make a mental
map. There are two opportunities: 1) use a software creator to make mind maps; 2) use
software that can be used to do mental maps. A skilled Media Educator, that knows

many software alternatives, will be able to use "speed” to quickly decide which one is

better.
USE A SOFTWARE CREATED TO MAKE MIND USE A SOFTWARE THAT CAN BE USED
MAPS TO DO MENTAL MAPS
ONLINE SOFTWARE: MINDMUP.COM POWER POINT, PHOTOSHOP, WORD
ETC.

Table 6: Mind Maps vs. vicariant software possibilities.

This process can be used both in daily work and in the macro activities.

;. File Eqt  Sha  View  Extensions v @~ PwkhG O UOS

o S A

l‘womine Mind Mapping)

(Opensource, freeandinthe Cloud)

BN e e
.

Figure 16: mind map: an online software. SOURCE: mindmup.com




ExAmMPLE NAME: mind map with different software.

USE SKILLS (MORE USED)

=

SOCIAL ASPECTS OF MEDIA

[

CULTURAL ASPECTS OF MEDIA

| LINGUISTIC ASPECTS OF MEDIA
| SEMANTIC ASPECTS OF MEDIA
(x] OPEN-THE-BOX APPROACH
ICT TRENDS AND FORECAST
Table 7: Education skill and mind map with different software.
54.3. Reliability

Reliability is the ability to reduce, in the best way, the margin of error in a system. Alt-
hough there are stochastic and unpredictable elements, it is possible to design a system

to minimize risks. In other words:

“Reliability [...] is needed to reduce the margin of error to a minimum. Within a complex
world characterised by unpredictability, this characteristic becomes indispensable for any
adaptive system, especially in multilevel systems, to augment the possibility of success”.

(Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: to measuring Many ICT products are measured of their performance on relia-
bility. Nowadays, technology threats are related with reliability and its impact on net-
work and devices security and mobility. Reliability of an ICT system can be correlated

with internal problem, such as algorithms bugs and broke interfaces or human error,
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such as bad configuration and mistakes. For this reason, many ICT systems are pro-
grammed and configured to be “Fault Tolerant”. Fault tolerance provides high levels of

availability and reliability (Todino, 2009), for example in network connections.

“Used with redundant network interface hardware, Fault Tolerant allows the user to main-

tain persistent sessions during a hardware failure or a routing outage or change. Redundant

network interface hardware is required to use this feature”.

Internet

PC10.10 PC20.10

Figure 17: routers reliability and fault tolerance. SOURCE: https://www.ictshore.com/free-ccna-
course/hsrp-configuring

20https://www.cisco.com/c/en/us/td/docs/ios/sw_upgrades/interlink/r2_0/custom/cgfault. html



EXAMPLE NAME: routers reliability and fault tolerance.

USE SKILLS (MORE USED)
3] SOCIAL ASPECTS OF MEDIA
CULTURAL ASPECTS OF MEDIA
3] LINGUISTIC ASPECTS OF MEDIA
SEMANTIC ASPECTS OF MEDIA
M OPEN-THE-BOX APPROACH
] ICT TRENDS AND FORECAST

Table 8: Skills list for a Media Educator and routers reliability and fault tolerance.

Line 2: For a Media Educator, reliability can be traced back to the ability to produce

original but "reliable™ solutions, to be able to store, retrieve and reuse solution and in-

formation. For example, creating a series of easy-access slides for your class uploaded

to a virtual class of edmodo.com is reliable both for teachers and for their students, es-
pecially using Edmodo platform (or similar web sites). Especially Edmodo using a Fa-

cebook’s like user graphic interface does not need to explain how to use it. This means

that Edmodo does not introduce wall, i.e. time lost, before start to work on it.

B https://www.edmodo.com/home

: Qur Teacher Networl
@ Ciao, |l dott. Todino Ask Our Teacher Network
R (e st Degli Studi

Di Salemo Messaggio Compito Quiz Sondaggio @ G

Gruppi Scrivi qui il tuo messaggio Unlock the power of
Edmodo + Google
FLIPPED INCLUSION Scrivi il nome di un gruppo, uno studente o un inse

UNISA
B ¢ | ( Invia in seguito Annulla oppure m S Connect with Google

8] Geslisci gruppi

I

Figure 18: Edmodo.com virtual class and backups of file. SOURCE: edmodo.com
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Reliability, as said before, is the ability to reduce, in the best way, the margin of er-
ror, from this starting point use Edmodo and other web platform, such as Google docs,
it is useful for teachers that can also have many backups of their files: .ppt lessons, .pdf
documents, links to useful videos etc. A Media Educator should appreciate backups and
teach students to do many backups of important information, and do download of im-

portant information to be able to work also offline in case of network fault.

EXAMPLE NAME: Edmodo.com virtual class and backups of file.

USE SKILLS (MORE USED)
%] SOCIAL ASPECTS OF MEDIA
] CULTURAL ASPECTS OF MEDIA
3] LINGUISTIC ASPECTS OF MEDIA

5]

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

Nl

ICT TRENDS AND FORECAST

Table 9: Skills list for a Media Educator and Edmodo.com virtual class and backups of file.

5.4.4. Flexibility, vicariance and adaptation to change

Berthoz proposed an idea of "vicariance™ with this meaning:
Vicariance is the possibility of substituting one mechanism or process for another to

reach the same goal (Berthoz, 2015, p.12). More in detail:

“Flexibility, vicariance and adaptation to change, which are essential to be able to select

the right strategy from a repertoire of choices to resolve a problem, and perceive, capture,
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decide, or act depending on the context the system finds itself in. Hence all these are funda-
mental in decision making, problem solving, creative thinking, coping with stress and emo-
tions, initiative taking and the spirit of entrepreneurship”. (Pace, Aiello, Sibilio, Piscopo,

2015, pp. 71-87)

Line 1: Flexibility, vicariance and adaptation to change are typical characterises and
skills of humans and living organisms. It should be possible investigate this line in brief,
but this topic goes outside goals of this thesis. Could be an ICT system flexible, vicari-
ant and creative? Can a machine have this kind of skills? In other work can a machine
be “intelligent”? Or as Philip K. Dick, in 1968, wrote in a poetic way: “Do Androids
Dream of Electric Sheep?””?* This topic regards Avrtificial intelligence that nowadays is
real hot one. In brief it is possible to state that Artificial Intelligence “needs” Human In-
telligence to be programmed and ideas and creativity show from Al system is the mirror
of the human’s one. At the same time, it is also possible to state that Human Intelligence
“needs” Artificial Intelligence to better works, query information and similar activities.
More in details Artificial intelligence methods can simplify the process of creating and
managing complex workflows and human’s activities (Weld, Dai, 2011). In the first
case Al really “needs” humans in the second case humans “need” Al to improve their
performance and also to simulate human behaviour and cognitive processes. Machines
are not intuition, common sense and an “embodied” plausible and critical thinking and
they have been trained do to this. Beside a machine don’t have a metacognitive brain to
deal with inter and transdisciplinary approach to solve a new problem but it is good to
generate inference in one field in deep such as algorithm to solve mathematical theo-

rems.

! Blade Runner (1982) is an adaptation of this novel
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ExamMpPLE NAME: Artificial intelligence Vs. Human Intelligence.

USE SKILLS (MORE USED)

SOCIAL ASPECTS OF MEDIA

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

N R N R M M

ICT TRENDS AND FORECAST

Table 10: Skills list for a Media Educator and Artificial Intelligence vs. Human Intelligence.

Line 2: Flexibility can help a Media Educator during a lesson. In fact, a Media Edu-
cator needs flexibility and adaptation to change referred to ICT markets. This means
that ICT markets (software, products, devices, etc.) changes very fast, thus, a Media
Educator should be fast and adaptive. Media Educators’ careers and knowledge should
fallow all these trends to better help their students. More in details ICT market’s devices
are designed sometimes to be "general purpose” items or in other words they are design
to be used for a wide range of problems. A Media Educator should understand witch
kind of device or software can be more helpful to solve problem year after year in an
adaptive way of select them. For these reasons Media Educators should be flexible
about their point of view on ICT decides to be possible for they to study new technolo-
gy and be able to change items, devices etc., that day teach to their students. For exam-
ple, nowadays it is important to teach Internet more that how a radio works or how to
program in C++ more that COBOL (and maybe in 20 years it will be another). In con-

clusion a teacher must develop confidence with new technology and trends. For exam-




97

ple, a Media Educator should spend lots of time to research programs and apps for

smartphone (Todino, 2016).

EXAMPLE NAME: flexibility to ICT market’s devices.

USE SKILLS (MORE USED)
4] SOCIAL ASPECTS OF MEDIA
4] CULTURAL ASPECTS OF MEDIA

[

LINGUISTIC ASPECTS OF MEDIA

3] SEMANTIC ASPECTS OF MEDIA
OPEN-THE-BOX APPROACH
M ICT TRENDS AND FORECAST
Table 11: Skills list for a Media Educator flexibility to ICT market’s devices.
54.5. Memory

Memory is the ability, typical to many organisms, to preserve traces of the external ex-
perienced and lived stimuli and how organized these information inside themselves.

More in detail, from a simplex point of view:

“Memory [is] the characteristic on which present action relies to predict the future conse-
guences of an action. There are multiple mechanisms of memory (explicit, implicit, episodic,

verbal, iconic and effective)”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: electronic-computer’s memory has been studied in deep. PC thanks to elec-

tronic memories enable people to create huge repositories of information. The birth of
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such memories has determined an “epic” moment of history of humanity: “the birth” of
writing, that Aeschylus, in the chained Prometheus, defines “"the memory of every-
thing". Wiener (1997) in cybernetics studies tried to create a relationship between the
memories of computers and the human one (from a metaphoric point of view). Wiener
believed that human as many kind of memories: long term, middle term and etc. thus al-
so computer are built to have different kind of memories, that related dimension in
space of data that can be stored and time to access to it. Nowadays every computer
memories follow this schema. Every computer has three types of memory: a mass stor-
age memory where it is possible to save information permanently (hard drives), a flying
but fast memory that a computer uses to compute programs and solve problems
(R.A.M.) and a write-only, un-modifiable to start-up the computer and to do initial di-
agnostics (R.0.M.). R.0.M. and R.A.M are called primary memories of a computer be-
cause they are embedded in the computer motherboard; there is also another faster that
R.A.M. memory called “cache” embedded inside a microprocessor. Hard drive is called
secondary memory or mass storage. There is also other kind of memories called sec-
ondary because they can add and remove easily from a computer: USB stick, DVD, CD,
etc. Memories in a PC works like a hierarchy: the faster is littler and expansive. In the

same way, a human memory follows an economic paradigm.
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Fastest, smallest and most expensive

CPU registers

Cache

Hard disk

Slowest, largest and least expensive

Figure 19: PC’s memories hierarchy. SOURCE:https://www.quora.com/When-do-we-decide-to-
retrieve-data-from-Redis-cache-system-

ExAMPLE NAME: PC memories.

USE SKILLS (MORE USED)

5]

SOCIAL ASPECTS OF MEDIA

5]

CULTURAL ASPECTS OF MEDIA

5]

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

XK [N X

ICT TRENDS AND FORECAST

Table 12: Skills list for a Media Educator and PC memories.

Line 2: from an ICT didactics point of view memory could be correlated with tech-
niques rated to improving teacher’s memories and support teaching-learning daily activ-
ities. A teacher can use many tools to help memories for lessons: for digital mental-

maps developed with power-point or other specific software (such as mindmup.com al-
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ready seen). These maps can be useful to improves, highlights and underline the ability

to retain and recall information is central to improving memory of each student.



54.6. Generalization

Generalization means extend a particular situation or feature to a whole group of

things. From a simplex point of view:

“Generalization, the final property of complex adaptive systems, which refers to the com-
petency of capitalizing patterns of interactions, and transferring these from one context to
another, even if they are not two completely analogous situations”. (Pace, Aiello, Sibilio,

Piscopo, 2015, pp. 71-87)

Line 1: this logical-mathematical metacognitive abstraction was useful to build "gen-
eral purpose” computer to solve problems. Desktops, laptop, smartphones and tablets,
are all examples of general-purpose computers. The term is used to differentiate gen-
eral-purpose computers because they can run many kinds of software that can solve
many different of correlated problems. General-purpose computer is also different from
other kinds of machine called specialized embedded computers used to solve specific
tasks such as car’s engine control unit, or a digital camera that are optimized to do their

tasks.
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Figure 20: a general porpoise machine (laptop) and two specific porpoise machine: a digital cam-

era and an engine control unit.

EXAMPLE NAME: general and specific porpoise one.

USE

SKILLS (MORE USED)

SOCIAL ASPECTS OF MEDIA

X X

CULTURAL ASPECTS OF MEDIA

[x

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

N H H

ICT TRENDS AND FORECAST

Table 13: Skills list for a Media Educator and general and specific machines.
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Line 2: Generalization is a typically metacognitive property. A teacher do it through
systematization of problems, use block diagrams, flow diagrams, and sequence dia-
grams to be able to extrapolate the classical prototypes of computational thinking. There

is a wide literature that concern on these topics. It is possible to state that:

“Computer science education is not a new field. Much of what we know about the peda-
gogy and content for elementary students comes from Seymour Papert’s research on teach-
ing elementary students to code back in the 1970’s and 80’s. But, as we shift from labs and
one-off classrooms to a broad expansion for all students in every classroom K-12, we are
seeing changes to how computer science is taught. This means we are working in a rapidly
evolving field (insert metaphor of building a plane while flying it). Over time, we have gone
from a focus on coding (often in isolation) to a more broad idea of computer science as a
whole, and now to the refined idea of computational thinking as a foundational understand-

ing for all students™?.

There is also a literature that support Computational Thinking for Kindergartners, more
in deep, it is possible to define an algorithm as a sequence of instructions used to com-
plete a task, thus a teacher can introduce how an algorithm works through easy and dai-

ly activities of our routine such as “brushing teeth, feeding a pet”?. Besides:

“Ask children to create picture cards to sequence a “program” for that activity. Demonstrate
what happens when the sequence is changed. Or read a picture book in which a character

travels to a clear sequence of locations. Write a “program” for the character’s movement,

22 http://www.gettingsmart.com/2018/03/computational-thinking-elementary-classroom/
% https://www.edutopia.org/article/computational-thinking-kindergartners
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and then, using a map and a doll, run the program by moving the doll to each location on the

mapa724.
Many ICT companies are working to develop and go to the market with easy program-

ming interface; one that can be become famous could be Nintendo’s new coding game,

Labo?>.

Figure 21: Nintendo's LABO "Coding Interface for Everyone". SOURCE:
https://labo.nintendo.com/instead-of-database

2 https://www.edutopia.org/article/computational-thinking-kindergartners
% https:/iwww.fastcodesign.com/90164377/nintendo-debuts-a-coding-interface-for-everyone


https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwin-sWf0vffAhUHxIUKHWlODasQjRx6BAgBEAU&url=https%3A%2F%2Flabo.nintendo.com%2Fkits%2Fvariety-kit%2F&psig=AOvVaw0ZAI4A-ES2nfBe8MrFHJhW&ust=1547911552601687
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwin-sWf0vffAhUHxIUKHWlODasQjRx6BAgBEAU&url=https%3A%2F%2Flabo.nintendo.com%2Fkits%2Fvariety-kit%2F&psig=AOvVaw0ZAI4A-ES2nfBe8MrFHJhW&ust=1547911552601687

ExamMpLE NAME: Nintendo's LABO *"Coding Interface For Everyone™.

USE SKILLS (MORE USED)

5]

SOCIAL ASPECTS OF MEDIA

[

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

N §H H ™

ICT TRENDS AND FORECAST

Table 14: Skills list for a Media Educator and Nintendo's LABO *"Coding Interface for Everyone™.
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5.5. ICT and simplex principles

Simplex principles are the natural consequence of simplex properties already seen.
These principles can help Media Educators to know what is right and wrong and that in-
fluences theirs actions. More in detail these principles are based on biological laws and
fact of living organisms’ nature that explains how they works, why their behaviours act
in a specific way, moreover why thing happens around these organisms. A definition of

simplex principles can be the follow one:

“As a guiding framework to delimit the concept of simplexity, Berthoz (2012) enlists six
simplifying laws and principles, implemented successively or in parallel, to govern a simplex
process. The author points out that the terms ,,laws and principles™ are used in the absence of
anything better to describe simplex solutions, processes, architectures and even mechanical

agents”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Simplex principles can be also applying to teach computer science, Media Education,
etc. Simplexity can be a way to teach. This way passes through the application of sim-
ple rules these simple rules are the simplex principles that will be described in this para-

graph.

5.5.1. Principle of inhibition and the principle of refusal

This principle represents when a teacher, a Media Educator etc., taking charge a
choice (between many possibilities), both in design or real-time job phases, rather than
others possible choice to face complexity. What thinking means? This is a hard ques-

tion, this sub- paragraph want just highlight that thinking requires to inhibit and disin-
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hibit a decision or a movement to solve a task. It is correlated with multiple intelligenc-
es styles (Gardner, 2002) learning styles and teaching styles. Design a lesson needs to
inhibit some solutions in favour of others, considered efficient and effective at that par-
ticular moment, in that particular context and this is also reflected on the use of technol-

ogies.

“Inhibition and the principle of refusal: In any thought process, whether it is a moment of
reflection or when one is faced with an urgent decision to be made, selecting one action over
another requires inhibiting all the actions one does not choose and disinhibiting the one act-
ed. In creative thought, for example, one inhibits the automatic or learned solutions to make

way for innovative ones”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: to inhibit other problem-solving strategies to use one, such as computational
thinking, and then to take up what has already been said about the computational think-

ing of the preceding paragraph.

Line 2: For example, make a conceptual map to show our students how to use soft-

ware.



5.5.2. Principle of specialisation and selection

It is possible to define Umwelt as the perceived world of a living organism (Berthoz,
2011). Umwelt includes the meaning of things that humans give around each of them to

survive and to create relationships. More in detail:

“The principle of specialisation and selection (Umwelt): Every species scans the world
only from cues important to its survival, creating one’s own Umwelt; a subjective universe.
This principle is parsimonious in that it involves the selection of pertinent information need-
ed to reach the goal of action. This selection is not only induced during a stimulus-response
process. It is intrinsic to adopting a perspective, whereby a living, self-organising, autono-
mous organism projects its intentions and hypotheses onto the world (Berthoz, 2012, p. 14).
The ability to filter information and select what is essential is paramount to deal with com-

plexity”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: Umwelt can be considered as a sort of perceptive interface (Berthoz, 2011)
and for this reason it can be related with: 1) cybernetic vision of humans (Wiener, 1997)
and introduce concept of Human Machine interaction; 2) input-output vision of a com-

puter or a telecommunication system.
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ExAmPLE NAME: Umwelt and ICT parallelisms.

USE SKILL

SOCIAL ASPECTS OF MEDIA

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

N M H H

OPEN-THE-BOX APPROACH

[

ICT TRENDS AND FORECAST

Table 15: Skills list for a Media Educator and Umwelt and ICT parallelisms.

Line 2: Use this principle whenever, in front of a huge number of online sources, a Me-
dia Educator helps students to select these sources for: 1) priority; 2) authority etc.

(Todino, 2016).
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ExAMPLE NAME: select source from Internet.

USE SKILL

SOCIAL ASPECTS OF MEDIA

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

M M N H

OPEN-THE-BOX APPROACH

[

ICT TRENDS AND FORECAST

Table 16: Skills list for a Media Educator and select source from Internet.

5.5.2. Principle of probabilistic anticipation

Probabilistic anticipation is a brain/body process to image how will happen in the fu-
ture. This speculation about the future can concern short, middle or long-time previ-
sions. The brain uses all information that has done it. To make a prediction a human’s

brain can emulate and simulate the world around. More in detail:

“The principle of probabilistic anticipation: Prediction is always probabilistic and hence,
to take action, the brain has to make some hypotheses deciding on what probability that hy-
pothesis has of being correct based on the information available in the present, as well as tak-
ing the memory of past experiences into account. This prospective and retrospective exer-
cise, coupled with comparison of sensory data is key to innovation”. (Pace, Aiello, Sibilio,

Piscopo, 2015, pp. 71-87)
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Line 1: For examples machine learning is about using a data set must make predic-
tions, such as probabilistic anticipation. So many computer programs can help people to
do forecast such as weather, finding petrol, etc. If a person knows this opportunity can
use technology to make better forecasts and predictions. If the data set is huge (as a big
data) forecasts and predictions start to be very close to the reality. Prediction is power,
but the actual algorithms of machine learning can deal with easy task such as: recogni-
tion of a car number, find a face, win chess game. To deal with real world an intelligent
machine should me a general-purpose machine. Anyway, there are some machine learn-
ing algorithms that can be very useful for special educational need such as handwriting

recognition.

Actually, data analysis can understand and predict many phenomena’s and behav-
iours. Social Media are sponsored and created to understand human nature. There are
some researches that can describe this idea very well. Probabilistic anticipation of hu-
man being it is important for many fields from commercial reasons to political one. For

example, Kosinski, Stillwell and Graepel in 2013 writed:

"We show that easily accessible digital records of behaviour, Facebook Likes, can be
used to automatically and accurately predict a range of highly sensitive personal attrib-
utes including: sexual orientation, ethnicity, religious and political views, personality
traits, intelligence, happiness, use of addictive substances, parental separation, age, and
gender. The analysis presented is based on a dataset of over 58,000 volunteers who pro-
vided their Facebook Likes, detailed demographic profiles, and the results of several
psychometric tests. The proposed model uses dimensionality reduction for pre-

processing the Likes data, which are then entered into logistic/ linear regression to pre-
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dict individual psych demographic profiles from Likes.” (Kosinski, Stillwell, Graepel,

2013)
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Figure 22: Accuracy of selected predictions as a function of the number of available Likes.
SOURCE: Kosinski, Stillwell, Graepel, 2013

Also, if it is possible to belief that this research can overestimate probabilistic antici-
pation of computer algorithms of “Facebook like” data set it is possible to belief that all

of these lines asymptotically will gone as this graph.



EXAMPLE NAME: Facebook “likes” data analysis.

USE SKILL
M SOCIAL ASPECTS OF MEDIA
] CULTURAL ASPECTS OF MEDIA
M LINGUISTIC ASPECTS OF MEDIA
4] SEMANTIC ASPECTS OF MEDIA
4} OPEN-THE-BOX APPROACH
ICT TRENDS AND FORECAST

Table 17: Skills list for a Media Educator and Facebook Likes data analysis.

Line 2: Principle of probabilistic anticipation can be also refer to a teachers, based on
their experience, or memory and the "repertoire” of software and online tools that they
know and uses, will be able to understand what to apply to the lesson he has to face, to
understand how much time he will need for create a multimedia product, which reaction

will have their students in front of a software (Todino, 2016).
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Figure 23: handwriting recognition used by postal service.
SOURCE:https://www.slideshare.net/danvy/iot-azure-the-field-of-possibilities
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Obviously, handwriting recognition can be used to didactics’ porpoise, and in partic-

ular in special educational needs field. In could be useful to anticipate specific learning

disorders and monitor improvements. Handwriting recognition can be helpful for diag-

nostic and support to dysgraphia and dysorthography.
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EXAMPLE NAME: handwriting recognition.

USE SKILL

5]

SOCIAL ASPECTS OF MEDIA

[

CULTURAL ASPECTS OF MEDIA

3] LINGUISTIC ASPECTS OF MEDIA
SEMANTIC ASPECTS OF MEDIA
3] OPEN-THE-BOX APPROACH
] ICT TRENDS AND FORECAST
Table 18: Skills list for a Media Educator and handwriting recognition.
5.54. The detour principle

In hard sciences, in a nonlinear system is possible to change an output whiteout a
proportional change of an input. This premise is important to understand the detour

principle. It is possible to state, in line with simplexity that:

“The detour principle: Living organisms possess numerous mechanisms that, by means of
detours, facilitate the solution of nonlinear problems. This nonlinearity is what makes this
principle key for survival. Shortcuts do exist, but as modern GPSs help us understand, some-
times taking the longer way is more efficient in terms of time and fuel consumption to reach
one’s destination. Human beings often tend to think that the shorter way is the better solu-
tion. This may often mean resisting changing, or not considering alternative solutions which
may well be more effective. Detouring, therefore, involves replacing a simple variable with a
more complex mix of variables to simplify it”. (Pace, Aiello, Sibilio, Piscopo, 2015, pp. 71-

87)
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For further details it is possible to overview how Berthoz (2015) define this principle
referred to “the Vicarious Brain”.

Line 1: The history of software development, and ICT companies, is full of detours.
Deviation is part of decision-making process and in evaluating other avenues to reach
the final goal. Perhaps there are few areas that allow such a large number of roads to
reach a result. Counting the number of software and tools online to create a multimedia
product it is easy to understand immediately that there are almost unlimited, among
them some will be paid products and others released under free licenses and open code
(in this regard refer to the official website of Free Foundation software fsfe.org with

headquarters in Boston, Massachusetts).

ExAMPLE NAME: free software.

USE SKILL
M SOCIAL ASPECTS OF MEDIA
M CULTURAL ASPECTS OF MEDIA

5]

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

N H ®

ICT TRENDS AND FORECAST

Table 19: Skills list for a Media Educator and free software.

Line 2: A teacher, thanks to his wealth of personal computer knowledge, can make a
document, an image, music, a video through a virtually infinite combination of streets.

Each teacher can decide types of licenses, free code and costs of software are aspects
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that a teacher cannot avoid when he decides to introduce a new tool in his teaching, in
fact these aspects affect both his finances and those of the institute school than on those
of his students. In general, now a set of applications, typical for the school, are now
standardized, at no cost, and teachers are invited to keep up - to - date on these trends.
In the case of elementary schools, stood out on all scratch.mit.edu powerful, simple and
versatile visual programming environment, designed at the Massachusetts Institute of
Technology, to introduce the basic concepts of programming and computational think-

ing in primary school first degree and second degree.

@FPRIE cCrea  Espora  Discui  Info  Aiuto B8 [ micheletodino -

Hacker World Livello 3 impariamo [RIPETI FINC .
di micheletodino - BOZZA
Istruzioni
=
- F Ora il simpatico gattino introduce il ragazzo alla programmazione.

In questo livello 11l (RIPETI E RIPETI FINCHE') si tratta il capitolo 3
del libro:

Computer Science Concepts in Scratch
Michal Armoni and Moti Ben-Ari

Copyright 2013 by Michal Armoni, Moti Ben-Ari, Weizmann Institute
Note e Crediti
Computer Science Cencepts in Scratch

Michal Armoni and Moti Ben-Ari

Copyright 2013 by Michal Armoni. Moti Ben-Ar, Weizmann Institute of
Science

http://stwww.weizmann.ac.il/g-cs/scratch/scratch_en.html

lab x science x  computer x

@ Condiviso il: 2 Apr 2015 Ultima modifica: 9 Ott 2015

'* 0 ' 0 Gallerie Includi 0 12 %‘ 1

Figure 24: Computational-thinking’s practical exercises. SOURCE: scratch.mit.edu (profile
michele.todino)



EXAMPLE NAME: computational-thinking.

USE SKILL

[

SOCIAL ASPECTS OF MEDIA

CULTURAL ASPECTS OF MEDIA

LINGUISTIC ASPECTS OF MEDIA

SEMANTIC ASPECTS OF MEDIA

OPEN-THE-BOX APPROACH

X RN N R &

ICT TRENDS AND FORECAST

Table 20: Skills list for a Media Educator and computational-thinking’s practical exercises.

5.5.5. Principle of cooperation and redundancy

Cooperation is a simplex principle that highlight that a living organism to survive is
composed in subsystems that works together for survive besides to do these use a back-
up of these subsystems, such as two eyes, two legs and so on and this principle can be

call redundancy. More in detail:

“The principle of cooperation and redundancy: Cooperation refers to the process of com-
bining the information available to ensure that the information is coherent and therefore reli-
able. The context, rules, points of view and previous decisions serve as frames of reference.
Redundancy, on the other hand, refers to the duplication of components or functions of a sys-
tem with the intention to increase reliability of the system to make it fail-safe. While selec-
tion (the second principle) reduces the number of available solutions, complex adaptive sys-
tems ensure they have several values for the same variable to mitigate the risk of error. An-

other example of cooperation and redundancy is looking at things from different perspectives
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when making decisions, egocentrically and allocentrically”. (Pace, Aiello, Sibilio, Piscopo,

2015, pp. 71-87)

Line 1: Reliability is a desirable feature for any computing system. To reach this goal
it is necessary to have a system that has two principles: cooperation and redundancy of
their subsystems. Reliability for a computer system can be correlated with “survive” for
a living organism. For examples, important Internet connections such as banks, strategic
offices, etc. use fault tolerance connection that to be reliable use many redundant routers

connections.
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Figure 25: Internet WAN fault-tolerant Configuration.
SOURCE:https://www.cisco.com/c/en/us/td/docs/wireless/csg/6-
2/install_configuration/guide/csgicmod.pdf

Line 2: From a didactical point of view, the time needed to reach a goal could be inte-
grated from different systems that may cooperate for project’s success. This happens
continuously in computer science, especially if a teacher has mastered much software. If
this happens, his work will become fast and effective. And his style of work will in turn
become a model for students who will see him working in class. Let's take some practi-
cal examples. Often, we are faced with having to take text from a pdf file or from a
website and have it reported and quoted in a document. A teacher who masters the PC
will open the notebook, paste the content (which will be cleaned up by formatting) and
then bring it to the file on which it must work. In this way many computer programs,

together, solve the initial problem. Instead, in order to obtain redundancy, it is necessary
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to have various software that perform the same task, perhaps with different nuances, we
think about the modification of the images: surely Microsoft Paint (present as a basic
application of Windows) allows a first, “rude”, edit. Adobe Photoshop allows profes-
sional editing. But there are other solutions, we mention just two: 1) we can decide to
download and install open source software, free, for photo editing from the gimp.org
site, whose performance does not reach Adobe Photo-shop but may be sufficient in a
context school. 2) We can use PowerPoint, in vicariant mode, in fact if we insert an im-
age on a slide and double clicking on it will open a series of options to change the for-
mat, including a series of artistic filters and the change of those. Another example of re-
dundant and cooperating programs can be the capture tool present in Windows that al-
lows you to quickly crop parts of the screen and then insert them (paste) into a docu-
ment. Imagine if you want to have a web quest done by our students, or have a technical
report done in Microsoft Word, we immediately realize the importance of co-

recognizing the integrative collaboration of all these software tools.

BHS ® = Presentazione standard1 - PowerPoint STRUMENTI IMMAGINE 2 @8 - 8
HOME  INSERISCI ~ PROGETTAZIONE  TRANSIZIONI  ANIMAZIONI  PRESENTAZIONE ~ REVISIONE  VISUALIZZA FORMATO
Ei ooooooooo =l Comprimi immagini : o— L# Bordo immagine - orta avanti [ Allinea~
= @c lor F Cambia immagine | | ol | |l P El ~ | Q@ Effetti immagine - orta indietro Raggruppa
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sfondo -Effm artistici~ %] Reimposta immagine ~ % B Layoutimmagine~ [ Riquadro di selezione A Ruota -
Disponi

a [1905cm

sp:cm
um\ms

%——

nn AMER

\u-m

DIAPOSITIVA1DI 1 [I2  ITALIANO (ITALIA)

Figure 26: Hot to use Power Point instead of Photoshop.
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Figure 27: capture screen of Microsoft Windows.

5.5.6. Principle of meaning

“[This principle] corresponds to the law that establishes the link and the functionality be-
tween meaning and the act itself (Sibilio, 2014). Focusing the attention on the act implies af-
firming the principle of meaning whose foundations are in the act itself, since “simplex solu-
tions are motivated by intentions, goals, or functions” (Berthoz, 2012, p. 21)”. (Pace, Aiello,

Sibilio, Piscopo, 2015, pp. 71-87)

Line 1: if Reliability for a computer system can be correlated with “survive” for a
living organism meaning is the reason because this system exists. Facebook exists to
connect people (give a communication platform) at the same time to collect data.
Google exist to give a search engine and at the same time to collect data. A protocol
such as IP and TCP exist to create fault tolerance communication https protocol to cre-
ate safe and secure communication. It is possible to summarize that in stand of living

system for computer systems it is always possible to understand the meaning.

Line 2: Principle of meaning is an end subtended to the didactic action, the sense that

the teacher wants to give to his own lesson. Information technology is a technological
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means that can support the latter principle, through products and artefacts that involve
students and facilitate and speed up the tasks performed by the teacher in his daily ac-

tions.

5.6. Further studies and consideration

This chapter concludes with a series of insights.

5.6.1. CSTA and K-12 Computer Science Standards

To teach computer science in primary school Computer Science Teachers Association
(CSTA)? web site can be very useful. CTSA teachers’ task force indicate some stand-
ards to be followed to teach information technology, thus also Media Educator, to pu-
pils aged 6 to 12. This document takes the title of “K—12 Computer Science Standards”.

CSTA proposes to:

“The Computer Science K—12 Learning Standards and connected framework represent a
vision in which all students, from a young age, engage in the concepts and practices of com-
puter science to understand a world that is increasingly influenced by technology and to ap-
ply computing as a tool for learning and expression in a variety of disciplines and interests.
From kindergarten through 12th grade, students will develop new approaches to problem
solving that harness the power of computational thinking, while not only becoming users, but
creators of computing technology [..] Many problems in science, engineering, health care,
business, and other areas can be solved effectively with computers, but finding a solution re-

quires both computer science expertise and knowledge of the particular application domain.

26 https://www.csteachers.org/
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Thus, computer scientists need to understand and often become proficient in other sub-

jects™?

Combining K-12 Computer Science Standards with previous page of this chapter it is
possible to combine Media Educator’s skills and Simplex Properties and Principle to

“drive” didactic such as in daily work as well to project and plan macro activities.

CORE CONCEPTS

" Data
Computing and Impacts

Systems Analysis of computing

Algorithms
Networks and
and the Programming
Internet

Figure 28: K-12 Computer Science Framework. (2016): Concepts. SOURCE: http://www.k12cs.org

21 http://www.k12.wa.us/ComputerScience/pubdocs/ComputerScienceStandards.pdf
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Figure 29: K-12 Computer Science Framework. (2016): practice. SOURCE: http://www.k12cs.org

5,6.2. MIT’s Scratch getting started guide

Teachers who want to go deepen to teach computational thinking can use Scratch envi-
ronment (Developed at the Massachusetts Institute of Technology) and in they can
move their first steps through the guide “getting started guide?®. It is possible to create

many interdisciplinary paths. For example, using Scratch cards.

28 https://scratch.mit.edu/help/

125



Make a Card El 1. Fold the card in half é 2. Glue the backs together \’ 3. Cut along the dashed line
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Make a letter turn when you click it. Choose a letter from
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1
1

when this sprite elicked

Animate Your Name

Figure 30: Rotation of a letter in Scratch.
SOURCE:https://resources.scratch.mit.edu/www/cards/en/ScratchCardsAll.pdf

5.6.3. Microsoft Online guide

Finally, Microsoft's online guide® offers many ideas for image-editing

tools for Microsoft Office’s application such as Power Point.

29 https://support.office.com/en-us/article/video-get-design-ideas-for-slides-6f0ec776-cc58-4d0c-baab-051ba837b7a0
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Figura 31: Microsoft's online guide. SOURCE:https://support.office.com/en-us/article/video-get-
design-ideas-for-slides-6f0ec776-cc58-4d0c-baab-051ba837b7a0
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5.7 Simplex didactic and ICT disciplinary didactic

In conclusion, simplexity can be correlated with simplex didactic and ICT didactic as it
was evidenced in these pages. Simplexity tries to solve many complex problems and is-
sues that a teacher must solve every day. John Dewey (1859-1952) already said at the
beginning of the twentieth century that man is a complex "organism". Man is “com-
posed” of a biological and cultural evolution that interact each other. This evolution of
the organism consists in "reacting” to instability, dangers, risks, precariousness and un-
certainties of the environment (natural, social and cultural). The reaction of the living
organism re-establishes equilibrium in continuous man-environment feedback, through
adaptation to change, ensuring the various functions of survival (Severino, 1986, p 188).
This link between Dewey and simplexity reinforces the pedagogical and teaching “na-

ture” of this mode of didactics’ action/interaction modality.
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Chapter VI: Design and implementation of a new mobile vid-
eo analysis laboratory

6.1 A new laboratory of video analysis

Main theme of this second step of this thesis is already explored in many inter-
national researches; it is how to use video analysis as a suitable tool for teacher educa-
tion courses (Santagata, 2012; Felisatti, Tonegato, 2012; Rossi, Fedeli, Biondi,
Magnoler, Bramucci, Lancioni, 2015). This theme improves in the last years due to the
fact that there is a great technological positive trend about the quality of digital images,
both fix and in movement, i.e. pictures and video-recorded, that made possible to ma-
nipulated videos in a low cost way. For this reason, context of this thesis is based on the
assumption that the evolution of the use of images - both static and dynamic — could be
used as a tool for teacher education courses. It is a theme that has been addressed, in the
Italian didactical and pedagogical research context, by a wide range of studies (Bruni,
2012, p. 4). However, in this thesis, the emphasis is placed on the design and implemen-
tation of a mobile video analysis laboratory at the University of Salerno that can record-
ed “trial” simplex lessons and activities (Sibilio, 2014; Zollo, Kourkoutas, Sibilio, 2015;
Zollo, 2017; Sibilio, Zollo, Di Gennaro, Girelli, in Press), in various contexts, ready to
be analysed in a second phase. More in detail, the idea that drives this research is to cre-
ate a laboratory, which is, in about fifteen minutes, fully useful (such as a plug-and-play

technology) and allows a range of possible customizable modes of use offered by a pro-
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fessional video recording system connected to five mobile cameras. Benefiting from the
use of this mobile laboratory it is possible to: 1) create "ad-hoc" lessons by expert
teachers to bring out standard and no-standard educational situations and settings; 2)
record training teachers to revise their "acting”. It is important to remember that the di-
dactic action, videotaped, highlights both the "verbal language” and the "non-verbal
communication” that directly involves the emotions of people and can provoke very dif-
ferent reactions from those that cause the words (Corazza, 2012, p. 19); therefore, video
analysis becomes an opportunity to review one's non-verbal communication in the class
context.

More in details, it is again important to highlight that the main idea of second step of
the thesis is how design and implement a mobile video analysis laboratory for video re-
cording real or simulated simplex didactic activities (Sibilio, 2014; Zollo, Kourkoutas,
Sibilio, 2015; Zollo, 2017; Sibilio, Zollo, Di Gennaro, Girelli, in Press) both for Media

Educators and other teacher education courses.

6.2 Mobile video analysis laboratory: goals and technologies

Teachers usually think that a laboratory is a room inside a building, a motionless
space, where scientific research is “carried out” every day. More in details, a place
where university researchers collaborate together to explore and practise a particular as-
pect of educational research. This idea is certainly valid and paradigmatic but at the
University of Salerno it was assumed another type of mobile teaching laboratory that
can be quickly transported and installed in a school classroom, a museum or any other

place where a teaching-learning process takes place. A laboratory “created” in accord-
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ing with this "philosophy" can extend the possible empirical and statistical observations,
enriching the research to reach new goals. Main goals can be: 1) to record a simulated
school lesson and then understand methodologies and strategies used to correct and re-
new them; 2) to watch lessons done by expert teachers. Both of them from a simplex di-
dactic point of view (Sibilio, 2014; Zollo, Kourkoutas, Sibilio, 2015; Zollo, 2017; Sibil-
i0, Zollo, Di Gennaro, Girelli, in Press). In the experimentation started at the University
of Salerno, the mobile laboratory is provided with the following components: 1) a high-
performance laptop computer, to support a video streaming in real time; 2) 5 HD Wi-Fi
cameras, with brackets; 3) director’s software for mixing and recording videos; 4) video
analysis and post-production software. In the laboratory’s design phase, it was consid-
ered to limit its price (less than four thousand euro); also its weight and size are quite
small. In this way researchers can easily transport the easily. Besides, it is important to
note that this laboratory uses minimally invasive devices, which can be easily camou-

flaged in a classroom setting.

Figure 32: use of the mobile laboratory in a classroom of the University of Salerno, in evidence a
camera with bracket.

The laboratory has five cameras, four mounted on brackets and one mounted on spe-
cial glasses. Through this configuration of video cameras, it is possible to obtain an

egocentric, allocentric and heterocentric vision (Ate, Berthoz, Vidal, Roéll, Zaoui, Hou-
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dé, Borst, 2016; Berthoz, 2000, 2004, 2011, 2015, 2017) of teaching-learning process
that takes place in a classroom. Moreover, possibilities offered from video analysis in
relation to the change of perspective, in teacher education activities are However, this
mobile lab allows researchers to perform a wide spectrum of video analysis larger then
“prospecting taking” fields. Scientific literature (Gola, 2018, 123-125) on this theme
emphasizes that:

"An active didactic action can be obtained if the teachers observe relevant
events during teaching and interpret them appropriately. Teacher’s awareness is both im-
portant and a necessary skill in didactic besides it allows to understand and reflect on teach-
er’s actions and to manage the different events that occur in the classroom. [...] several stud-
ies have shown that ability to annotate and analyse the elements of teaching identifies the
skills of an "expert" teacher” (Tripp, Rich, 2012; Calandra Rich 2015; Lussi Borer, Muller,

2016)". (Ibidem)

Specifically, a video recording can be done in many ways (micro or macro analysis).
An example of micro analysis can be a recording used to recognize ocular tracing (eye-
tracking) to count “meeting moments” from teacher's visual fields and student visual
fields (which is possible thanks to cameras fields "triangularization™). An example of
macro analysis can be a recording used to recognize typical phases of a specific didactic
methodology, from a simplex point of view: identify simplex principles and proprieties

(Berthoz, 2011; Sibilio, 2014).

% Translated by the author
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Figure 33: camera glasses used for video recording (egocentric point of view).

6.2.1. Directed control room software

Nowadays, video analysis software, present of ICT market, transfer audio and video
through HTTP standard (Megliola, Sesana, Sanguini, 2015). HTTP means "Hypertext
Transfer Protocol", this protocol is a convenient “way” to work through interfaces. All
pc users continuously use this protocol because it is the data transfer protocol used on
the World Wide Web. More in details “the Hypertext Transfer Protocol (HTTP) is an
application-level protocol for distributed, collaborative, hypermedia information sys-
tems. HTTP has been in use by the World-Wide Web global information initiative since
1990”31. Among this video analysis software there is the directed vMix software,
which is currently both “a state of the art” product and a de facto standard in director’s

“world”.

31 https://www.w3.org/Protocols/
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Figure 34: vMix software, with real-time video streaming.

A real time video direction is an important factor for directors (in this case re-
searchers), in fact, due to this software it is possible to immediately change the position-
ing of main camera and make a first video editing. In this way it is possible to configure

an optimally setting, based on the needs of the research.

6.2.2. Open source video analysis software

Post-production video analysis is realized by Kinovea, free open source soft-
ware, which is used for: 1) reproduction; 2) annotation; 3) processing. Main idea is to
program XML tags (eXtensible Markup Language) to customize video annotations by

this tool that allows integration of textual (or other) notes to videos.
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Figure 35: workspace of software open source: 1) Main menu; 2) File explorer; 3) Video or photo;
4) Playback controls.

In this software, notes are usually anchored to a precise moment of video’s
scrolling, in this way, each note is inserted in correspondence of a specific sequence of
images (Bonaiuti, 2012, p.72), and i.e. tags are combined with a specific event inside a

recorded lesson such as application of simplex principles or proprieties.



DATATYPE\FORMAT | OPENDOCUMENT MICROSOFT XHTML | SIMPLE
EXCEL XML TEXT
KEY IMAGES (TIME YES YES YES No
AND TITLE)
LINES (LENGTH) YES YES YES No
ANGLES (VALUE) YES YES YES No
CROSS MARKERS (CO- YES YES YES No
ORDINATES)
PATH TRACKING TRA- YES YES YES YES
JECTORIES
STOPWATCHES (DU- YES YES YES No
RATION)

Table 21: Information exported possible file’s formats. SOURCE: Kinovea official web page.
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6.3 Recoding simplex actions

As any laboratory, there was a phase of testing; to be sure that everything works
in a proper way. After this “debug” phase, when it is possible to consider calibration of
each camera optimal, good light to record and no background noise the mobile laborato-
ry is ready to work. For this mobile laboratory the experimentation phase proceed as
follows: prepare this laboratory, record a teacher during classroom activities then re-
view video-recorded to bring out awareness of didactic dynamics that have been record-
ed also in terms of metacognitive analysis to improve teacher education activity (Toci,
Camizzi, Goracci, Borgi, De Santis, Coscia, Perrone, Cigognini, Pettenati, 2015). At the
University of Salerno as already said, activity is, and will, be based on the properties
and principles of simplex didactics (Berthoz, 2011; Sibilio, 2014). These properties and
principles will be presented through videos already recorded and then reproduced by the
learners in a real or simulated class. More in details, a first experimentation phase tries
to verify if didactic actions, of a new teacher, is simplex by itself without knowing sim-
plexity. Remembering that simplicity tends to decipher and cope with the typical com-
plexity of any adaptive complex system (Berthoz, 2011). In other words, if people use
simplexity such as a naive theory. In a second phase of experimentation there will be il-
lustrated simplexity and simplex didactics and then tested (Sibilio, 2014; Zollo, 2017).
More specifically, each properties and principles will be examined with a deconstruc-
tion method, focusing mainly on the vicariance (Berthoz, 2011, 2017; Sibilio, 2014,
2015, 20173, 2017b) through recognition, in post-production video editing. There will

be focused each element, more precisely: teacher’s verbal and non-verbal activities.
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Figure 36: Configuration of technological setting.



Conclusion

In conclusion, as highlighted in chapter 111, Media Education should face at least tree

trajectories:

e From artificial to reality trajectory;
e From reality to the artificial trajectory;

e Find an adequate level of "transparency ".

As possible idea, for future work, starting from the first of these trajectories, it is
possible to create paths for Media Educators to bring out these considerations in their
students. More in detail, software ensures robot's ability to interface with humans and at
the same time, it is the intelligent element of robotics systems. Despite this, it is im-
portant to remember that hardware makes it possible and it ensures robot’s physicality
impact thanks to interfaces to interact with external world and with people. Media Edu-
cators could create a series of lectures and tutorials to highlight similarities and differ-
ences between hardware-software versus body-mind relationship already addressed in

detail by numerous studies of educational research (Sibilio, 2001, 2007).

Another future line of research it could be based on criteria that, educational research

of ICT disciplinary didactic and Education Technology, provides a series of digital
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skills which allow students to have an interpretive and emancipative relation to the Me-

dia; to have a positive effect on aspects of Media Education skills.

Besides, it can be useful to have addressed in this thesis each various categories of
Artificial Intelligence proposed by Russell and Norvig and have a white-box vision of
software that govern robotic systems. Each trajectory, highlighted in this paragraph,
should be explored with responsibility as request by the resolution of the European Par-
liament containing recommendations on robotics. New experiments involving ICT sys-
tems, before being placed in contact with users (teachers, students, etc.), should be test-
ed in a simulated environment far from human presence (for example, using computer

virtual machines, special setting, etc.), to avoid denied effects on the real world.

At the same time, as it was explained, video analysis it is very “precious” for re-
search activities because it allows a researcher to “read” (watch) verbal and non-verbal
communication in a formal, non-formal or informal context (Pellerey, 2002, pp. 378-
412). Therefore, during recording phase will be possible to confirm or refute any re-
search hypotheses thanks to post-production activities and more in details thanks to re-
production, annotation and video-processing. Thus, post-production video analysis fo-
cuses to verify if a specific didactics’ methodology is used, which is before described to

trainers and then is ask to then to "act" it in a pre-established didactic setting.

In conclusion, trained teachers, aided by mobile laboratory team (i.e. researchers),

will be able to review their lessons and compare to understand better what happened
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with students in a retroactive cycle theory-praxis-theory (Sibilio, 2014, p.4) that allows

a multi-level analysis of educational action from a simples point of view.



References

AIELLO, P. (2012). Il cammino della ricerca didattica sul corpo in movimento verso la

semplessita. Aspetti epistemologici e metodologici. Lecce: Pensa Editore.

ATE, A. BERTHOZ, A. VIDAL, J. ROELL, M. ZAaoul, M. HouDE, O. BorsT, G. (2016).
Taking a Third-Person Perspective Requires Inhibitory Control: Evidence From a De-
velopmental Negative Priming Study. Child Dev. Nov; 87(6). PP. 1825-1840.

BENNEQUIN, D., BERTHOZ, A. (2017). Several Geometries for Movements Generations.
In Geometric and Numerical Foundations of Movements (pp. 13-42). Springer Interna-

tional Publishing.

BERTHOZ, A. (2000). The brain's sense of movement. Cambridge Massachusetts: Har-

vard University Press.

BERTHOZ, A. (2004). La scienza della decisione. Torino: Codice edizioni.

BERTHOZ, A. (2011). La semplessita. Torino: Codice Edizioni.

BERTHOZ, A. (2015). La vicarianza. Il nostro cervello creatore di mondi. Torino: Codi-

ce.

BERTHOZ, A. ZAoul, M. (2015). New paradigms and tests for evaluating and remedia
ting visuospatial deficits in children. Dev Med Child Neurol. 2Apr; 57 (Suppl 2). PP.
15-20.

BoNaluTl, G. (2012). La video annotazione per osservare e riflettere. Form@ re-Open

Journal per la formazione in rete, 12(79), 71-83.

BoNAIUTI, G., CALVANI, A., MENICHETTI, L., VIVANET, G. (2017). Le tecnologie educa-

tive. Criteri per una scelta basata su evidenze. Roma: Carocci.

142



143

BULLENS, J. IGLOI, K. BERTHOZ, A. POSTMA, A. RONDI-REIG, L. (2010). Developmental
time course of the acquisition of sequential egocentric and allocentric navigation strate-
gies. J Exp Child Psychol. 2Nov; 107(3). PP. 337-350.

BRUNI, F. (2012). Immagini dinamiche: appunti per un catalogo degli usi didatti-
ci. Form@ re-Open Journal per la formazione in rete, 12(79), 3-12.

CALVANI, A. (2017). Introduzione. In Bonaiuti, G., Calvani, A., Menichetti, L., Vivanet,
G. (a curadi). Le tecnologie educative. Criteri per una scelta basata su evidenze. Roma:

Carocci.

CALVINO, I. (1988). “Lezioni americane. Sei proposte per il prossimo millennio”. Gar-

zanti: Milano.
CioTTI, F., RONCAGLIA, G. (2000). Il mondo digitale. Bari: Laterza.

COMMITTEE ON LEGAL AFFAIRS OF EUROPEAN PARLIAMENT [EP] (2017). “Recommen-
dations to the Commission on Civil Law Rules on Robotics” (2015/2103(INL).

CoRAZzA, L. (2012). 1l video, un mediatore per I’apprendimento. Form@ re-Open Jour-

nal per la formazione in rete, 12(79), 13-21.

DE LANGAVANT, L. C. REMY, P. TRINKLER, |. MCINTYRE, J. DuPOUX, E. BERTHOZ, A.
BAcHouD-LEvI, A. C. (2011). Behavioral and neural correlates of communication via
pointing. PLoS One, 6(3), e177109.

D1 TORE, S., AIELLO, P., DI TORE, P. A., SiBILIO, M. (2012). Can | Consider the Pong
Racket as a Part of My Body?: Toward a Digital Body Literacy. International Journal of
Digital Literacy and Digital Competence (IJDLDC), 3 (2), 58-63.

D1 TorE, S. (2016). La tecnologia della parola, didattica inclusiva e lettura. Milano:

Franco Angeli.

Eco, U. (1964). Apocalittici e integrati: la cultura italiana e le comunicazioni di massa.

Milano: Bompiani.



144

EscHiLo (Ed. 2004). Prometeo incatenato. Con i frammenti della trilogia. Milano: Riz-

zoli.

FELISATTI, E., TONEGATO, P. (2012). Il laboratorio di Microteaching nel Tirocinio On-
Line per la formazione iniziale degli insegnanti. Form@ re-Open Journal per la forma-
zione in rete, 12(79), 64-70.

GARDNER, H. (2002) Formae mentis. Saggio sulla pluralita della intelligenza. Milano:

Feltrinelli.

GEE, J. P. (2013). Come un videogioco: insegnare e apprendere nella scuola digitale.

Milano: Cortina.

GHEzzI, C., JAZAYERI, M., MANDRIOLI, D. (2004). Ingegneria del software: fondamenti

e principi. Pearson Italia.

GoLA, G. (2018). Migliorare la didattica attraverso la percezione visuale delle azioni in
classe. Uno studio esplorativo tramite eye-tracking e video annotazione. In book of
Abstract convegno SIREM "Linguaggi e animazione digitale. Scuola. Territorio. Uni-
versita". pp. 123-125.

GROOTEN H. (2015) “Il manuale della strategia scacchistica”. Le Due Torri: Firenze.

KAPLAN, J. (2016). Artificial Intelligence: What Everyone Needs to Know. Oxford Uni-
versity Press.

KOSINSKI, M., STILLWELL, D., GRAEPEL, T. (2013). Private traits and attributes are pre-
dictable from digital records of human behavior. Proceedings of the National Academy
of Sciences, 110(15), 5802-5805.

LAURILLARD, D. (2014). Insegnamento come scienza della progettazione: costruire mo-

delli pedagogici per apprendere con le tecnologie. Milano: Franco Angeli.

MEGLIOLA, M., SESANA, M., SANGUINI, R. (2015). Adaptive video streaming for Tech-
nology-Enhanced Learning in workplaces. Journal of e-Learning and Knowledge Socie-
ty, 11(2).



145

MINISTERO DELL’ISTRUZIONE, DELL’UNIVERSITA E DELLA RICERCA [MIUR] (2012). In-
dicazioni nazionali per il curricolo della scuola dell’infanzia ¢ del primo ciclo

d’istruzione.

MINISTERO DELL’ISTRUZIONE, DELL’UNIVERSITA E DELLA RICERCA [MIUR] (2018). In-

dicazioni nazionali e nuovi scenari.
MINSKY, M. (1989). La societa della mente. Milano: Adelphi.

MITCHELL, T. M. (1997). Machine learning. New York: McGraw Hill.

MoRlI, M. (1970). The uncanny valley. Energy, 7(4), pp. 33-35.

Morli, M., MACDORMAN, K. F., KAGEKI, N. (2012). The uncanny valley [from the
field]. IEEE Robotics & Automation Magazine, 19(2), pp. 98-100.

NG, A. (2016). Online course introduction. "Machine Learning". Stanford University on

Coursera.

PACE, E. M, AIELLO, P. SiBILIO, M. Piscopo, S. (2015). Applying the Theory of Sim-
plexity in Home Economics Education for the Acquisition of Transversal Competencies
to Face Complexity. International Journal of Learning, Teaching and Educational Re-
search. Vol. 11, No. 2, pp. 71-87, May 2015.

PELLEREY, R. (2002). Didattiche dell’extrascolastico. In Gennari, M. (Ed.). (2002). Di-

dattica generale. Milano: Bompiani.

RAWLINS, G. J. E. (1997). Schiavi del computer? Laterza: Bari.

RIVOLTELLA, P. C. (2012). Neurodidattica. Insegnare al cervello che apprende: Cortina
Raffaello.



146

RIVOLTELLA, P. C. (2016a). Che cos’¢ un EAS. L’idea, il metodo, la didattica. Brescia:
La Scuola.

RIVOLTELLA, P.C. (2016b). “Per una storia pedagogica dei media ¢ delle tecnologie”. In
Rivoltella, P. C. Felisatti, E. Di Nubilia, R. D. Notti, A. M.; Margiotta, U. “Saperi peda-
gogici e pratiche formative. Traiettorie tecnologiche e didattiche dell'innovazione”. Pen-
sa: Lecce.

Rossl, P., FEDELI, L., BIONDI, S., MAGNOLER, P., BRAMuUCCI, A., LANCIONI, C. (2015).
The use of video recorded classes to develop teacher professionalism: the experimenta-

tion of a curriculum. Journal of e-Learning and Knowledge Society, 11(2).

RUSSELL, S. J., NORVIG, P. (2003). Artificial Intelligence: A Modern Approach. Chica-

go: Prentice-Hall.

SANTAGATA, R. (2012). Un modello per ’utilizzo del video nella formazione professio-

nale degli insegnanti. Form@ re-Open Journal per la formazione in rete, 12(79), 58-63.
SEARLE, J. R. (1992). The Rediscovery of the Mind. MIT Press.

SEVERINO, E. (1992). La filosofia contemporanea. Milano: Rizzoli.

SiBILIO, M. (2014). La didattica semplessa. Napoli: Liguori.

SIBILIO, M. AIELLO, P. (2015). Formazione e ricerca per una didattica inclusiva. Mila-
no: Franco Angeli.

SiBILIO M. (2015). Simplex didactics: a non-linear trajectoryfor research in education.
Revue de synthese : tome 136, 6¢e série, 2015, p. 477-493.

SiBILIO, M. (2017a). Vicarianza e didattica. Corpo, cognizione e insegnamento. Brescia:

La Scuola.

SiBILIO, M. (2017b). Simplexité et vicariance en didactique. In A. Minzoni, E. Mounoud
(eds.), Actes du Colloque “Simplexité et modeles opérationnels” (pp. 183-202). Paris:
CNRS Edition.



147

M. SIBILIO, I. ZoLLO, D. DI GENNARO, L. GIRELLI (In Press) Formazione docenti e "non

linearita™: prospettive semplesse. Educational Science & Society.

Tocl, V., CAmIzzI, L., GORACCI, S., BORGI, R., DE SANTIS, F., COSCIA, L., PERRONE, F.,
CIGNOGINI, E., PETTENATI, M. C. (2015). Designing, producing and exemplifying videos
to support reflection and metacognition for in-service teachers training. Journal of e-

Learning and Knowledge Society, 11(2).

TobINo, M. D. (2009). Agent Based Distributed File System: Modeling, Simulation

And Performance Evaluation. Saarbriicken: VDM Verlag.

TobINO M.D. (2016). “Approccio semplesso alla tecnologia nella scuola primaria”.
Scuola Italiana Moderna. N. 3 (2016). pp. 80-83. Brescia: La Scuola.

TobINO M.D., D1 ToRE S. (in press). A white-box approach to meet the European Par-
liament Recommendations on Robotics for Media Educators. Research on Education

and Media REM Journal — Sirem — Societa Italiana di Ricerca sull'Educazione.

VOLANTE, M., BABU, S. V., CHATURVEDI, H., NEwSOME, N., EBRAHIMI, E., RoY, T., FA-
SOLINO, T. (2016). Effects of Virtual Human Appearance Fidelity on Emotion Conta-
gion in Affective Inter-Personal Simulations. IEEE transactions on visualization and
computer graphics, 22(4), 1326-1335.

WELD, D. S., DAI, P. (2011). Human intelligence needs artificial intelligence. In work-

shops at the twenty-fifth AAAI conference on artificial intelligence.

WIENER, N. (1948). Cybernetics or Control and Communication in the Animal and the

Machine. Cambridge, Massachusetts: MIT press.

WIENER, N. (1997). Introduzione alla cibernetica. Torino: Bollati Boringhieri

I. ZoLLO, E. E. KOURKOUTAS, SIBILIO, M. (2015). Creativita, pensiero divergente e pen-

siero laterale per una didattica semplessa. Educational reflective practices.



148

ZoLLo, I. (2017). Esercitare la semplessita. Tra didattica generale e didattica delle di-
scipline. Lecce: Pensa.



Table of Figures

Figure 1: Jean-Baptiste Regnault: Pygmalion (1786), Trianons’s Museum................... 32
Figure 2: “Brain in a vat” model of intelligence proposed by Putnam. ................c.cco..... 33
Figure 3: “Embodied mind” approach of intelligence. SOURCE: Amsterdam,
Amsterdam Centre for Cross-Disciplinary Emotions and Senses Studies, Dutch,
Embodied Emotions, Vrije Universiteit Amsterdam............ccoocvvieiieieniniiienesie e, 34
Figure 4: The Yumi robot exhibited in Hannover in 2015. Angela Merkel’s hand is
between pliers. SOURCE: http://www.linkiesta.it/it/article/2017/05/24/ecco-il-cobot-il-

robot-che-non-sostituisce-i-1avoratori/34365/ ..o 35
Figure 5: Typology of software testing: white box vs. black boX. ...........ccccoovviininn, 45
Figure 6: IBM Deep Blue. SOURCE:https://mashable.com/2016/02/10/kasparov-deep-
DIUE/HAGWHOISKVVEDS ...t 46
Figure 7: Some definitions of artificial intelligence. SOURCE: Russell, Norvig (2003).
........................................................................................................................................ 48
Figure 8: top 10 AI Revenue World Markets in 2025. SOURCE: Tractica’s 2016 report.
........................................................................................................................................ 56
Figure 9: fastest-growing job. SOURCE: LinkedIn’s 2017 U.S. Emerging Jobs Report
........................................................................................................................................ 57
Figure 10: SWOT matrix (a possible use) to highlight Strengths, Weaknesses,
Opportunities, and Threats of new Media. SOURCE: Wikipedia..............cccccverurreennenn. 62
Figure 11: Operating-System blocks comparison. SOURCE: https://commons.wikiedia
.org/wiki/File:Windows-like_CompPariSoN.SVQ........ccoierirerininieene e, 82

Figure 12: Internet Map. SOURCE:
https://www.telegeography.com/assets/website/images/maps/global-internet-map-

2001/global-internet-map-2001-X.JP0....cceereiieirereieeire e see e sre e sre e e sre e raenne e 84
Figure 13: topology of streets system at the time of Rome. SOURCE:
http://www.romanoimpero.com/2010/07/le-strade-romane.html ...............c.ccceeveeveennnn, 86

Figure 14: modularity of a network that can be view as nodes and connected by edges,
arcs, or lines.
SOURCE:https://it.wikipedia.org/wiki/Problema_dei_ponti_di_K%C3%B6nigsberg.. 87
Figure 15: Media Educator’s skills and modularity of a network that can be view as

node and connected by edges, arcs, Or lINES. .........ccvvvereiieirere e 87
Figure 16: mind map: an online software. SOURCE: mindmup.com...........ccccccvevunennee. 90
Figure 17: routers reliability and fault tolerance. SOURCE:

https://www.ictshore.com/free-ccna-course/hsrp-configuring ..........cccceeeeeviecieeineenne. 92

Figure 18: Edmodo.com virtual class and backups of file. SOURCE: edmodo.com..... 93
Figure 19: PC’s memories hierarchy. SOURCE:https://www.quora.com/When-do-we-

decide-to-retrieve-data-from-Redis-Cache-SyStem- ..........ccoovviriiieiine i 99
Figure 20: a general porpoise machine (laptop) and two specific porpoise machine: a
digital camera and an engine CoNtrol UNIt. ..........cocoiiiiiiiiiinieee e 102
Figure 21: Nintendo's LABO "Coding Interface for Everyone". SOURCE:
https://labo.nintendo.com/instead-0f-database ...........cccceeveeieeie e 104
Figure 22: Accuracy of selected predictions as a function of the number of available
Likes. SOURCE: Kosinski, Stillwell, Graepel, 2013 ..........ccccoveieiiiiieie e 112

149



150

Figure 23: handwriting recognition used by postal service.
SOURCE:https://www.slideshare.net/danvy/iot-azure-the-field-of-possibilities......... 114
Figure 24: Computational-thinking’s practical exercises. SOURCE: scratch.mit.edu
(profile MIChele.tOdIND) ......cuiiiiiieiice e nre s 117
Figure 25: Internet WAN fault-tolerant Configuration.
SOURCE:https://www.cisco.com/c/en/us/td/docs/wireless/csg/6-

2/install_configuration/guide/csgicmod.pdf .........cccoooeiiiiicie i 120
Figure 26: Hot to use Power Point instead of Photoshop. .........ccceveviiiiiiiniiiceen, 121
Figure 27: capture screen of Microsoft Windows. .........ccccceiveieiieieeie s, 122
Figure 28: K-12 Computer Science Framework. (2016): Concepts. SOURCE:

N /IWWIWLKL2CS. 0T Q. ..ottt ettt e e sre e teena e beeaesneenneas 124
Figure 29: K-12 Computer Science Framework. (2016): practice. SOURCE:

NP /IWWWLKL2CS.0FQ ..ttt ettt ettt e e e sre e sre e reebesneenneas 125

Figure 30: Rotation of a letter in Scratch.
SOURCE:https://resources.scratch.mit.edu/www/cards/en/ScratchCardsAll.pdf........ 126
Figura 31: Microsoft's online guide. SOURCE:https://support.office.com/en-
us/article/video-get-design-ideas-for-slides-6f0ec776-cc58-4d0c-baab-051ba837b7a0

...................................................................................................................................... 127
Figure 32: use of the mobile laboratory in a classroom of the University of Salerno, in
evidence a camera With DIaCKet. ..........cceiieiiiie e 131
Figure 33: camera glasses used for video recording (egocentric point of view). ......... 133
Figure 34: vMix software, with real-time video Streaming. .........ccccoceverinennnincinennn, 134
Figure 35: workspace of software open source: 1) Main menu; 2) File explorer; 3)
Video or photo; 4) Playback CONLrolS. ........cccooiiiiiiiiiiiieee e 135

Figure 36: Configuration of technological setting. .........cccooevieiiici i, 138



List of Tables

Table 1: list of activities: Media Education vs. Information activities..............cccco...... 28
Table 2: skills list for Media Education (list explored in this Work)..........ccccccoeevvienen, 80
Table 3: Media Educator’s skills and Operating-System blocks comparison................ 83
Table 4: Skills list for a Media Educator and Internet Map. .........ccccoeeveiineneiieiiennenn 85
Table 5: Skills list for a Media Educator and Internet routing. ...........cccoeceevverieenesinennnn, 89
Table 6: Mind Maps vs. vicariant software possibilities. ... 90
Table 7: Education skill and mind map with different software.............ccccocevvveiiienen, 91

Table 8: Skills list for a Media Educator and routers reliability and fault tolerance. .... 93
Table 9: Skills list for a Media Educator and Edmodo.com virtual class and backups of

L1 SRS 94
Table 10: Skills list for a Media Educator and Acrtificial Intelligence vs. Human
INEEIIIGENCE. ..o 96
Table 11: Skills list for a Media Educator flexibility to ICT market’s devices. ............ 97
Table 12: Skills list for a Media Educator and PC memories. .........cccoovevviivieeneseennnns 99
Table 13: Skills list for a Media Educator and general and specific machines............ 102
Table 14: Skills list for a Media Educator and Nintendo's LABO "Coding Interface for
VT Yo T PRSP UPRUPRPPRPIN 105
Table 15: Skills list for a Media Educator and Umwelt and ICT parallelisms. ........... 109
Table 16: Skills list for a Media Educator and select source from Internet. ................ 110
Table 17: Skills list for a Media Educator and Facebook Likes data analysis. ............ 113
Table 18: Skills list for a Media Educator and handwriting recognition. .................... 115
Table 19: Skills list for a Media Educator and free software. ...........ccccocevvrinivnieinenn, 116
Table 20: Skills list for a Media Educator and computational-thinking’s practical
23] (0 151U 118
Table 21: Information exported possible file’s formats. SOURCE: Kinovea official web
0L [P OTPR PRSPPI 136

151



152



