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Preface

This book deals with the progressive virtualisatodrthe world and its boundless impact on
human existence It analyses the role of computers, smaotpds social mediaand the
Internet at large and how these contribute to our understanding of the world. It covers the
fundamentally changing landscapet ob d &ociél steractionand our changing perceptions

of space and time, knowledge, social relationships, citizenship, power and control,, culture
and eventuallyfife.

Many thousands of years ggwee paintedour first works of art on the wallof our caves.
These were the first examplesafr creaton of a shared, mediatedemoryfor consolidating
and conveying messages. Thereafter, the invention of writhiagked the birth of
commurcation medial n d i v i aluabie knewledge could now be recorded preserved
for future generations. Ever since, media have becomee advance@nd have helped to
accumulate the knowledge and ideas that constitute our culture.

All media are essentially cognitioamplifiers. Cavepaintings clay tables, books and
computers enable us to extend our cognitive capaciiesce, media operate on the defining
feature of our speciePhysically we are not in the same league as lions, cheetahs
crocodiles, but we compensate four shortcomings wittour superior cognitive abilities.
We 6 v e ma deteg predatansith conscious thought, intelligent strategiasd planned
behaviours. Our cognition has been the decisive element of our evoluttutagss and has
madeour specieshe ruler of the world. Today, ogognitive abilities are greatbtrengthened

by the evemgrowing flow of digital media, toolsand devices that pervade our daily lives and
connectus to the newsandthe communities and culture we are part of. They help us to
answer gestions, to solve problemand to connect to any resource or personEarth.
Media stretch our mental horizons and help us to better understand the world and ourselves.

Today we spend an evkargerportion of our livesin virtual spacesBut we easily go astray

in the patchwork of media which is continually changasgew services and devices become
available. The problem is that media@mmunication fundamentally differs from the face
to-face communicatiorhat we are used td@he intermediatedigital mechanisms restrict our
opportunities for direct verificatioof the sincerity, reliabilityand truthof messages. They
make it hardfor usto distinguishbetween appearance and realdayd from them weare

likely to procure a distortednd truncated view of the world. The ongoing replacement of
existing devices and software with newer and richer versions calls for a robust and sestainabl
approachto media literacythat breaks through superficiavolatile media features and
uncovers the invariant key concepts of media and their interrelationships.

The premise of this lok is that we should understand the basic determinants and mechanisms
of media, meaningand cognitionrather than the particular attribute$ them or devices

t hey or e thathappanéode ino vogue. The kaeveals the underlying machineny
mediatedcommunication and the ways we attach meaning to it. It explains how media
transform our natural habitat and influence the ways we arrange our s the media are
trangorming us. Therfore, the book is mainly about ourselves, superior cognitive Ilsethrag

have managed to subject all other spe@edtarth. It is a compact guide to media litgyand

to cqping with the flood of digital media that is yet to commeaking it an indispensable aid

for everytwentyfirst century citizen.



Chapter 1 The Unique Collection of Cells We Are

It is hard to fully understand who we are and why we exist at all. We seeémve a
consciousnindthat has a notion of self andtofh e  imterdcfiod sith the environment. We
have come to know a lot about the world, its phenomand its processeand we have
created an abundance of ingenious toolshiagehelped us to improve ounies. Not without
endearment and compassiove may look at our helpless ancest@rehistorichumars and
their evolutionary precursors who lived in the savannagestlesslychasing food and
ruthlessly being chased by beasts of pRrgcursors téiomo sapiensuch aslavaman and
Lucy must have lived in ignorance, éming very little7 we supposé about the world and
the secrets of nature. If we could only see tfepesaswe shoved them our skyscrapers,
TVs, and aeroplanédHowever,we should banodest, becausghat do wereally understand
about the world? What doemeally understand about ourselves, our |iees existence To
date our conscious mind remains largely incomprehensivie do not know whether imars
will ever be capable of understanding what life is all about. At the samelifisnes utterly
fascinatingppecause 1 t06s a mystery

How long it took

Time is one of the most peculiar and intangible constructs. Any activity or event we
experience is inevitably linked to this special singplas i nt i n t i MWhatevex |l | e d
we do, we do it now, at this very moment, this steadily progressing point in time that
relentlessly separates the future from the past. It is hard to fully capture and understand the
significance of time. We may have a fair idea aboutthe cosoep fiyest er day o, i
or Al ast thedongerhdarationd of tevolutionr geology are simply beyond our
imagination But human life developed onxactly these time scales.

The Earth iscalculatedo have existedfor about 4.5 billion years. It is hard to find a reference
point that helps ugrasp the significance of such a huge numbethere are some examples

45 bilionequal s the number of seconds i n one
centmetres and the number of words written in 100 copaéshe Encyclopaedia Britannica

Not until 3.8 billion years agdid organic molecules forrandgroup together to produdbe

first unicellular living creatures

Ifwecondens&€&ar t hds 4.5 bil | i onstaytiegoonldanuardy, ieavgudd i nt o
emergeon 26February.From there, tadually more complex forms of life developed: algae,

fungi, trilobites, fish. For a long perioanly the seas were populated, but some 500 million
years agpplantsand animals left the water and started colonisiregland. On our ongear

scale this happenedn 21 November. The dinosaueppeared oi3 December (225 million

years agoand wengextinct on26 December (65 million years ago).

Still, we had to wait forHomo erectus our direct ancestowith the peculiar habit of
permanently balancing and moving upright on two I&gsy arrived only on New Yeals

Eve at half past eight in the evening (1.8 million years ago). The bralorab erectusvas
remarkably large, up t0,a00 grans, twice the ste ofthe brain ofAustralopittecus the genus

that precedetHomq three timeghat of achimpanzeé s  bandfdaumtimesthat of a lion.
Then at 23 minutes to midnight (200,000 years agohew type of humashowed upwith
evenmorebrain volume, up to,500 grans. For obvious reasons, this nepeciesvas called
Homo sapienswise human. These early ancestors were intelligent creatures that used tool
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prepared food and clotheasnd practiced huntingtrategies, but with their short and stocky
bodiesand their flat and elongated slajit hey di dnodt guite |l ook il
famous Neanderthalbelonged tothis lineage. For unclear reasprthe speciesHomo
neandertha¢énss disappearecentirely. We had to wait until 12 minutes before midnight
(100,000 years ago) for the earliest modern hwmanappear:these areHomo sapiens

sapiens with the double labeindicating the species of wise and thinking humans that we

belong to.Thi s sphysical apgearance hardly differed from the average EurGpgan

today: if they worethe right clothes and fashionable hairstyiwe wo ul dnrhase not i
ancientpeoplewalking our streets.

Altogether, the era of modermumars has been relatively short. We sheswp on New
Year's Eve, a few minutes before midnight. W

How we made it

Looking back i t i's miracul ousatal Oraibnunwmldevoecasiore e i t
bloodlinenearly ended. First we had to wait for a plaeiive on.Earth arose out of a large,
rotating cloudof interstellar dust and gashdwithstood the risk of beng swallowed by the

large mass in the centre of the cloud that formed the sun. Small fragments revolving around
the sun collided and grouped together and gradggligedsufficient gravitational forceo

attract even larger fragments, eventually resuitintpe stable planet we live on.

It has been suggested that in its eaears,planetEarth collided with another profolanet

that happened to cross our trajectory. The giant ingjactedarge amounts ahaterial from
Earthinto spae, whereit grouped together under the influencatsfown gravity to form our
well-known satellite the moon. This collision was by far not a simple blast. It released
enormous amounts of energy thabuld have causecEarth and the moon to become
completdy molten. Certainly, no living creature would have survited extremely high
temperatures. In addition, the collisionddtEar t hés r ot ati onal axi s.
Earth would be without seasomsd itsclimate and ocean cuentswould be completely
different:there would beno monsoons, no tradends,andno birdmigratiors. Trees (ifthere

were any) would blossonall thetime or perhaps neveA year would be a useless unit of
time.

From E a r thot @der layerssteam escaped, gradually building the atmosphere. Violent
volcanism added nitrogen, carbon dioxideethane and ammonia to it. Additionalvater
vapaur was suppliedy the impac of many small protglanetaryobjects that populated the
early solar system. ABarth gradually cooled, its crust solidifl. Clouds forned, and rain

fill ed the oceans. By accideran ozonelayer formedsome dozens of kilomes above
Eart hds surf ace,perehtsfor bh ag-enemgyulraviol@ dggntThis
layer turned out to beuite useful because ultraviolet light is extremely damagmniiving
cells.

Still, we had to wait until the primordial sougd organic molecules happened to produce
amino acid, proteinsand enzymesthe main building blocks of life. Yet theseere still just
molecules inanimate matter lacking brains, musclesy digestion, and many more key
characteristics of living things. During the naxillions of years life emerged bymere
chance. Millions of millions of processes involving different maoles, temperatures,
concentrationsand pressuresfailed to achieve this feat before this timBut thenthe
unthinkablehappenedThree basic conditions were needed to enable the transition from a mix
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of organic molecules to a coherent and stable ertidy tleservé to be called a living
organism. First, the right mix of molecules needed a physical shelierep them together
andto shield them from dimiptive external influences. Such shelter was provided by polymer
membrane®f cells. Second, the molecules captukeithin the membraneequiral energyto
keep the internal biological processes going. Inorganic compounds like hydrogen sulphide
available in the environmemnather than oxygemust have fueid early cells. Later gnvell-
known aerobicmetabolismsemerged,providing a striking similarityamong speciesfrom
unicellular bacterido complex multicellular organismsas human beings. Thirdhe cells
requireda mechanisnfior reproductionincluding the coding of structural information and the
transfer of this cod& offspring DNA proved capable adncodingthe blueprints of lfe that
could be passed on the next generation. Other solutions may hals emerged, but as a
consequence of the unrelenting laws of evolytiba most appropriateolutionsurvivedand
weaker alternativedied out Indeed, all life known to us now is characterised by Dibd&ed
genes

So, we had to wait for this glorious moment in which all pieces of the pfiteld together

and the first living cellwas born a milestone in the evolon of the world. Probably a large
number of differentypes ofcells formed independently, but only one of these was destined to
become thdast universal ancestpthe one and only primalell that all life descends from.
This hypothesids substantiated by the fundamental similarity of cellular presessross
different speciesWhatever living creaturere analysewe find thatits cells use a fixed set of
twenty amino acigl for building proteingnd nucleic acisl for encodinggenes. The universal
ancestor isthe very greatgreatgrandparento horses, skunks, spiders, herrings, lobsters,
trees, plantsfung, bacteriaand us

For billions of yearssingle-celled organismswere the only forms of life. They reproduced
generation after generation without ever pmdg complex organisms. Thesome 1 billion

years ago, a sudden change occursetyjle cells managed to group together forch more

complex creatures. Once thimppenedcells specialied into nervous cells musclecells,

retina cells, and so on A flood of new creatures appearaad gradually becamemore

complex: insects, amphibians, reptles Hu mans wer eno6t arwereond yet,
their wayif they couldsurvive all the dangers of the prehistoniorld. And they did.

Not too long ago, the first humans appeared. Conditions must have beemntthmge days:

the world was a mysterious and dangerous scene. Without appropriate knowledgesmetho
and toolsprocuringfood, drink, clotling, and sheltewas not straightforward. Humans had to
cope with hunger, extreme weather conditions, diseases, injandsanimals of preyOur
ancestors congnsated forhte greater strength, speeahd agility of bears, wolveand other
predatorswith our superior mental abilitiesdevelopng smart strategies for hiding and
hunting The human brain was capable of replacinginctive impulsesvith well-considered
anticipation, strategic thinkingnd rationaldecision making. In the long rutheseabilities
worked outto be an unparalleled advantagéhe human specieBas suvived and even
managed to rule the world, effectively subjecting all other speci&suh.

The genesis ofiumarnity looks very much like a success stofyp a great extent it i$One

may wonder how on earth this was pbbsiat all. Before producing us, life had to go through
a series of odd developmental stages. It had to maoagglicak its cells to differentiate
those cells intescales, gills and fins, brains, eydisbs, r, hands, fingers, genitaland to
learn how to move, climb, fly, growl, mat@nddo many more things. We are the outcome of
a long evolutionaryrocess in which the qualities that provided the best fit to the conditions
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of life were preserved anddke that didét wer e doomed t o inftrede. S|
prevailing conditions would have made us look completely diffek&iet might have hadix

arms, three eyes, a trunk, plumage, a split tongueevenantlers. The fact that you are
readingthi means t hat youdre |l ucky enough to be
youbre part o f  thdt leas servivedlthe tast 3.8 &iltion yehrs. e your
ancestors, whether they were amoebas, fistmammals proved strong and healthy enough

to growto adulthood developfertility, and reproducewhile they avoided gaéhg wounded,

eaten or starvedbefore passing on their geneafter transferring their DNA they were
prepared,capable and available to protect and raise their offspring successfully. Every
individual today is the outcome of an uninterrupted line of successful matingearel
replication with a proven reconf withstanding all the dangers anaatlenges around.

So, if we truly are the best ffor the conditions of life, one might wonder why so many
people need doctors, medicatipssrgery and life-sustaining devicesThe simple answer is

that the very factiat we are capable of treating injuries and illnesses demonstrates our agility
in adapting toexternal conditions. By defeating natukge have proven to be the fittest
indeed. We may regard ourselves as the crown of evoJutvenmay hag survivedand
subugateda | | our enemies, but this doesnobour mean
predatorswill finally find a way to defeat us. What about a pandeaaiased by bacteria
immune toany antibiotics, or by virus@sAlternatively, an asteroidnpact similar to the one

that wiped out the dinosaué® million years ago may terminate our spedi@sr food supply

or habitatmay suffer the sweeping effects of climate change. Or suppose that we lose control
of our nuclear arm&nd turnthe world into aninfernd? We have made it so fawe 6 v e
survived myriad threats. Probably the major menace to huntakinhumans themselves.

What is supposed to make us different

The selfproclaimed superiority of the human speciekerently disqualifies other species
from winning that title We call each othermmal namesaspopularforms of abuse. Nobody
wants to be called a cow, woytouse, insect, pig, chicken, beast animal.However, t is
precarious to claim that the human species is the undisputed king of the universe. It is quite
possible that superior extratesteal creatures exist out there in space that would look down
their noses at our limited mental capabilities, jastve do for chickens or goldfish. Even
compared to other species oarth, our supposed superiority may be tieault of flattery and
distortedself-perception. The Neanderthatsir early cousins, may have had the same opinion
about their unrivalled position in the hierarchy of life, but they nevertheless all became
extinct. Itis even hard to refute the idea that roundworkscoli bacteria or dust mites
consider themselvde bethe one and only superior specieskanth. They mayrightly claim

that they have been around much longer than we haveh#yeexistin much larger numbers

or that theyodve hsmamrsanadmrars bthel dpgciesc ol oni sed

Genetic differences between humans atidranimals are not quite significant. Chimpanzees

share up to 9¢er centof their gemeswith humans, cats 9fer centand mice up to 7per

cent Even fruit flies (Drosopita) are 60per centsimilar to humans, the same as chickens.

We share many of our features watheranimals:we haveheads, eyesars, Inbs, toes. To

a certain extentwe look like animals and we behave like animals. Gamallerscale the

similarities are likewise strikingwe haveblood, nervesa metabolism digestion, amino

acids, hormonesa n d , | ast but not | east, the | i ving
our physique iextraordinary On many pointsanimalsoutperform us Obviously, lions are

much stronger than we are, cheetahs and harsasuch faster, hawks have better sight, dogs
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have bettehearingand smell squirrels climb better, and so on. It is fair to say that many of
our capabilities fail to exceed mediocrity.

There is this one partitar feature, however, that seems to make us far superior to any other
form of life: our unparalleled brain. The human brain is of matchless beauty and impenetrable

compl exi ty. 't i s much | aang gsrfeaturédddfer mantyjm ot her

the neocortexthe folded grey top layer which enables higherder mental functions like
thought, language, consciousnesgemory and learning.T h e b digpioporbicate size

causes severe problems at birth Nat ur e 6 s s othatiming of birthap ahdo mo v €

produce prematuresompared to other animaist hat 6 s why newborns
birth, our skulli s fugetl, allowingthe brain to keep growing afterwards may take up to
two years for the fontarlek to close.

Altogether the brain is a huge parallel processiiat outperforms all existing computer
circuits. It provides us with mental powers that enable us to be refleather than reflexive
that is,to use considerate thought to control our instinctive impulaksough we sometimes
live by our impulseshky eatingor shoppingoo muchor acting out iranger), we often think,

reason evaluate, and plan our strategies and actions deliberately in order to master our

environment.These powersnake us excellent problem solvers, capable of achieving nearly
inconceivablefeatslike defeating cholera, smallppand other deadly diseasderecasting
solar eclipsesand manipulatingnvisible moleculeso creaé nanascalecomputing units.
Human beings are problem solvers by nature. We like to be challenged by cakzes

ar ¢

puzzl es. Tyh aw hoys wper dorbea bd t iothérmammalskke cats,rhorseso nt r a s

and doggyet confused by minor problemi$.you take your dog out for a walk and thedea
happens to get twisted around a lamppost, it is quite unlikelytteatdg will be able tavork

out the problem andolve it bymaking a reverse movement. Instead, the dog will pull and
pull in the wrong direction, until you command him to sit and let you untwine tde Nésny
animalsdo manage to solve problemsych asrackng nuts, steling food, or opering doors,

but most of these achievements are learned by trial andratiner than considerate thought.

Our unique neuradrchitecture produces our conscious mitie incomp@rable capability of
experiencing, recognisingnowing, and reflecting about ourselves. We look ugh@self as

the unique identitythat consciously experiences our sensory observa#indscontrols our
thoughts,choices and actions. Although the self is boundthe body, we are capable of
taking up an external perspective on ourselves and ewvajuadw we act and behave.
Likewise, our conscious mind demonstrates the ability of empatley are apable of
projecting ourselves into other individuals and understayisow others might feel, thinlor
look at the world. This is a favourable feature for building families, commungied
societies. Also, it demonstrates our imaginative powers. Tlaeseindisperable for
creativity, solvingproblems,and developing effective strategies. Imagination allows us to
escape from everyday worries. It makes us draway in worlds of fantasgnd toproduce
masterpieces of art and literature. gimation makes us good survivors since it allows us to
anticipate future events and threats.

Language is yet another feature that distinguishes us @ttver animals. Although many
animals communicate with each other, they @aly produe singular predetermined sounds.
Chimpanzees, dogsend horses may learn to understand sdmm@manwords, but they are
unable to speakhemselves They simply lack th speech centreinique to humarbrairs,
Brocad srea, whichis responsible for contriohg the multiple muscles involved in speh

Ani mal sd brains simply c¢ aandagannotdmodute speechthe wo r c
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way we do.Scientists analysinfpssilisedskulls ofHomoerectus concluded thagvenbrains

this evolutionarily earlymust have included Bro6asrea They alsofound thatthe anatomy

of the boneanchoring the tonguand the structuref the head and nedk Homo erectus
didndét differ much from ours. Ther,eudranye, it
ancestorsould speak like we dalbeit with limited vocabularyperhaps simpler grammar
andlesssophistication This new attainment marks the beginning of human culture, because it
allowed us to develop abstract concepts and ideas, describe relationships betweeraotjects
explan mysterious phenomena. Language amplifies our thinking bedtueseblesthe
manipulationof symbolsand complex reasoning, and therefore it is strongly linked with other
mental capabilities. Once language dmee available it also amplifieitself, because the

larger our vocabulargets, the larger its expressive power will be as a result of increased
combinatorial richness. It makes us discuss, suppose, assert, reason, judge, calculate,
negotiate, tradgoke, plan and many more things. In the erl@hguage may be ¢hbasic
condition br all of our achievements.

Apparently, a highly developed brain offers great evolutionaagvantagesWe have
outperformed any predateot by physical strength but by thinking, talking, inventing th

right tools, anticipating dangerand undertaking the right actions.must be frustratindor

other animalgo be confrontedby these seemingly insignificant creatures that waddle on their

hind legs so inconveniently and still manageatwayscome of best. Webve mart
develop language, artscience and philosophy, components ofour rich and venerable

cul ture. We 6 ve i nv e rmaverddicallyechangedktioehmayowe divg.iNes t h .
longer do we have to stalk our prey the savannas get our daily meals. Admittedly, large

numbers of people still suffer from poverty, hunger, warsd diseases, but the average

person ina developedcountrly has no worries about basic neéiéle food, water, shelteand

safety Recent technological breakthroughs like thdernet and mobilephones are

completely changing our habitat by bringing a virtual wadaur fingetips. Physical power

is increasingly trivialised because we rule the wavlth our unequalled brain. The general

picture of modern life is easily caricatured by a slightly overweight person sitting on a chair

and indifferently staring at a screemile only making theminor movement$o manipulate a
mouse and keyboard | ndeed, the human body | oses valu
brave fighters but committed knowledge workers exerting transactitom behind

computers. ¥s, we like sportdout most of us prefewatching sportdo playing them We

admire athletes because they seem to reconfirm the latent but unreachable possibilities of our
own bodies. Sparig events are like a sighow, a vanishing circuact that addresses our
romantiégsm of bygone days when our physical capabilities were decisive for survival
Perhaps the human body is a reliche past.

Our brainswill probably grow larger still It is the tragedy of hmankind that our ever

i ncreasing ment al powers go with the decl i n
doesndt seem to hinder this. It offeand out s
entering a world completely controlled lblye mind. To a large extentve seem to like it.

After all, it satisfies anntrinsic human obsessiasspirituality, religion and superstitiomo:

thedrive for immortality, the everlasting mind lea\grthe deteriorated body.
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Chapter 2 How Far We Got

If prehistorichumarswer e t o v i s jthey cer@midlyawodlds be awerwheldhed by

the alienscene of our modern buildings, our congenial central heating awdrairtioning,

our welkstructured farmlandour buzzing factories, theheelsattached to our miraculously
self-propelling vehicles, our power transmissiores stretching towards the horizon, and our
aeroplanes indently defying gravity. By no meandoesthis look like the drudgery in
desolate moorlands, disheartening huntmgndless savannasr the fireless shelteduring
everlasting snowstorms that characteriped e hi st ori ¢ | i f e. Natur al |
look a bit weirdto our ancestora/ith our eyecatching clothesgark sunglasses, styledhir,
whitened teeth and occasional earphoneBrehistorichumars would be struck ¥y the
abundance of white sheets covered with incomprehensible patterns of black strings and curls
which seemto exert a hypnotising magion people freeang and s$nking them into a
daydream Even morethey would be fascinad, if not frightenedby the fultscalephantoms
appearing on walls, screerand displaysappearingabsolutely alive and talking tthem

Also, it would be odd forour ancestorgo notice people mumbling into littleandheld

objecs as if tiying to overcome a&urse. The perspective of anciéwninars as naive outsiders
helsus to refl ect aadprewent ustfrordkingidfe granted. It makes us
awareof the great impact of new technologies on our culturethrdvays we arrange our

lives.

The birth of writing

Like many social anima)sarly humars must have been fteat communicationTheir early
utterancesmay nat have usecgroper sentencesr even wordssoundinglike the grows of
otheranimals. Neverthelesh, u m a sulsstantial cognitive powers enabled them to gradually
develop a larger repeite of communicative behavioutsy combining sounds, gestureand

facial expressions. In turn, increased expressive power antpblifognition The mutual
stimulation of cognition and communication greatly accelerated human performance.
Gradually humans leared to make distinct sounds by moving the tonagainst the palate.

This allowed for more articulated utterances that could convey more details and subtleties.
This waspossiblyfar from what we consider speetduay, but spech was clearly on its way.

Humansalsolearned to capture knowledge and ideas in pictogjptesentations. For a start

these may have been simple decorations on tools or adornments or easy sketches in the sand
just like the art wanake on a sunny day at the beach. Rock carvenggcave paintingslate

from some 30,000 years ago. These are the early attempts to capture and represent meaning
visualy. Of course, their impact was very limited becatmse messagesevetroublesome,

if not impossibleto distribute Little by little, pictorial codes were standardised and integrated

in a shared framework for conveying meaning. Sond@® years agahe first Babylonian

clay tables appeared. By thespoken languagbad become highlysophisticaed but the
increased complexity of labour and traxdled for a detailed recof the arrangement3he

early clay tabletsecordedthe administration of trade and work graphical signs that
represented commoditiesnd the number of units concerned. They functioned as a shared
memory for the parties involved. In the next millennjudabylonian writingevolvedinto
Sumeriancuneiform that used a gramméw deliver more complex messages. Slightly
aftewards the Egyptians developed their systemhadroglyphs which also could aavey

detailed narratives
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The invention of writingmarked the birth of communication media: now messages ceuld b
consolidated across time and location. The impact of dieelopmentcan hardly be
overestimated. Thanks to writindiuman knowledge could now be accumulated in a
collective recordedmemory. In contrast with the preceding oral cultusbich lasted over
100,000 years, valuable knowledge could now be codified on papyamther mediumand
preserved for generations. And thatdés what
then Any human achievement, be it in the sciences, &thnology, literature, musior

politics, is one way orarother rooted in writing. Indeed, our libraries carry the historic,
creative and intellectual inheritance of owpecies The invention of writing rarked a
fundamental change the way societies functieal Its impact was larger than the impact of

any other inventionsuch as gunpowdempenicillin, or motorcars,because writings are
manifestations of thought, this unique human feature, and hence they are the cornerstones of
human civilisatiorand human culture.

Although both Egyptian hieroglyph@nd Babylonianclay message were pictorial
decipheringthese ancient writingswas not as easy as reading a comic stBpch arcient
writing systems comprised up ® thousand different tokenand used a strict grammar
allowing a token to represent many different meanings dependent on cdsmiktthe
nineteenthcentury attempts at deciphering the ancient codes failed. First it was nearly
impossible to decide whether the characters were to be read from left to right or from right to
left. Likewisg archaeologists hagardly any clues abouthat the tokens represedt Finally,
through thecombined efforts of many researchers, both code® broken and the ancient
messages were revealed.

In the course of timecuneiform script gradually became more simplified. The number of
characters decased dramatically and pictoridbminance vanishealsthe characters became
more abstract, thus marking the transition to symbolic representation. S@ddey8ars ago
various alphabetic systems emerged, including the Phoeridpdrabetthat used a very
limited set of characters (up taenty-two) representing phonemethe elementary building
blocks of spoken languagBecause of its phonemic natutiee alphabt could support many
different languages. The Phoenician alphabet is assumed to be the predscéssRoman
alphabet, whichthe Romansspread across large parts of Eurofiebecame the basis for
Western writing and it gradually elbowed out cuneiform writing and hieroglyphs
extinguishing e ancient writing codes. In the early centurfd3, there was practically
nobody leftthat could read these ancient texts.

Spreading the words

For many centurieswriting was reserved for very few becauseequired specialisedkills

and tools. The same holds for reading, not just because lartgeqgh the population never
were taught how to read, but also because hardlyvaittgn pieces ocopieswereavailable.

Once books were inventedhet making of a copy was a drudgery: each copy had to be written
by hand which required endles patiencerlhis duty primarily fell to monksgreatly devoted to
copying the word of Gad T hat 6 s wh yBib&etwastoreef the ivaryefew tbdoles
aroundin Europe This changeé dramatically abut the year 1450 by the invention of the
printing press which is generally attributed to the German goldsmith Johann Guterberg
seems that he was greatly inspired byrttay wine presses spreabloutthe fruitful borders

of the river Rhine. Printing techniques were known in China and Japan as early as the third

century, but Gutenbergds movable type techn
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very low costs. Thisvas not anymore about simple and laborious woodcarving but about
typesettingvith well-prepared metal character sets.

Naturally, one of the very first books to be printed wasBlie. In the first runthe nearly
inconceivable number of 18Bible copieswere produced so that the word of Gmmlild now

be spread across Europeunprecedented speed. Such early adoption by a religstitstion

that altogether s n Ot not ed f or towatdsinngvadieniahd changeast t i t u
remarkable. By contrasturkish Muslims rejected all this modernity and bannéeé printing

of religious books becausbey consideredt a sin. Hence, th#&liddle East was deprived of
this innovation for many centuries. In Europe, however, the printing industry flourished,
provoking a radical societal changéhe number of book copies grew tremendously, in turn
boosthg the interest in reading and writisgills. After many centuries in which the alphabet
had beenan unreachable mystergxcept tonobles and clergymerthe printing pressmow
made it a commodity accessible to almost everyone.

At the start books were largely of religiousature and fully controlled by the churemd
monarcls who thereby established their power with greater inteasityreach. The impact of
printing was far greater than tbeleaders could have ever imagined. The printing industry
itself required new tyeof workers, like print compositors, print technicians, proofreaders,
booksellersand librarias, all of which needed tbe proficientin reading and writingThus
beganthe formation of a weleducated middle class in Europeatees. Circulation of texts
exploded because of easy and ineigiee reproduction. The new invention was warmly
welcomed and the euphoria that went with it provoked utopian prospects about a future world
in which knowledgewas available to the common people, freed from any exclusion and
oppression. Printing was regadas amilestone, if not the major milestgria the history of
man. It was seen as fostering the democratisation of knowlpddehe way thdnternet is
viewed todayCriticism alsosurfacedand it, too, bore striking resemblande the critiasm

oft oday 6 sMany éhdughahe flood of information was unhealthy or evathreat to
peace Church leaderperceived an affront ttheir authoritynow that laymen could study
religious texts for themselvesather than relying on what they were told. The rise of
newspapersamplified the anxietyeven further. But theproliferation of printing was
unstoppable.

Its overall impact on human culture is immense. Printing spicksats at an unprecedented
scaleand paved the way for the Renaissartbe Reformation, the scientific revolutigand
the technologies that built modern society. According to the Engliglosopher Francis
Bacon mechanical printinghangedhe whole face and state of things throughout the world.

Speeding up communication

Over the yearghe world has become smaller. This is because communication became faster

In ancient daysthe transfer of a message from one place to another might take weeks, if not
months. Courierfiad to walk or sail all the way or ride horses. Smoke signalsoamtbms

could makeannouncements, but their reach was lichitErom 10008BcC, carrier pigeons
provided fAhigh speedo di stthsnwaethechighaeshstandacdat i or
available, but unfortunatelgendersiever knew if thie messages were properly delivered.

In the 1700s the Frenchman Claude Chaipp®duced his optical telegraph transferred

visual messages from one chutolwer toamother a few mileglistant These nessages were
encodedby arranging a set of black and white panels in a particular,addermi | ar t o t o
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barcodesA telescopen the reeivingtower was used to read the codecomplete sentence
could be tranmitted by changing the codes. Of couries encoding processedk some time,
but still, the system managed to transitsrfirst sentencefilf you succeed, you will bask in
g | o,rinyomly 4 minutes across a distance of 10 miles, intaks transmission at the
staggering speed of 150 miles per hour. This is far better than aaygssicecould achieve
today. To improve the optical telegraphew lines were setip along a chairof multiple
towers, for instangenechain of 15 towers spard130 miles from Paris to Lille. It made the
world a bit smaller. The system worked, but it was a bit clumsy and inaccasaey
mistake in a singldink in the chainwould be forwarded tohe nextlink. Within a few
decadesthe Chappe telegraplas outstripped by the wired telegraph, whialas the first
form of electrical telecommunication. The first messages used eadey@lopedby Samuel
Morse Thiswas inconvenient, buhessages weteansferedat almost thespeedf light.

Half a century afterwardsn 1867,it must have been a moment of magicen Alexander
Graham Bellfirst spoke through the telephone his assistantThomas Augustus Watspn
who was in thenextroom, saying fiMr. Watson, come heré want to see you Although the

two men vere only a few mees apart and had to shout so loudly that they might have heard

each other right through t he wvhadbeeassunizeé | | 6 s
nearly impossible: human speegdmmunication over a distance.

Talking into a device may have looked a bit pecuklag hearinga human voic&oming out
of a little box must have beelike a hallucinaion. It was the very first example of
telepresenceor extendng a humarpresence to a remote locatimithout moving People had
to get used to be speakitg someone who was not around. The magéas preserved
because conceptuallit was hardfor peopleto understand howhe trick worked. Previous
inventionssuch aslockworks, the wheebr the Chappe telegraptere easy to understand by
their transparent, mechanical nature, thetmysteius, invisible powers aflectromagnetism
remained largely incomprehensible. Even tqdahe elementary electrostatic and
electromagnetic experiments demonstrated in sclealsmuseums aroeigreat excitement
and amazement among spectatm@sause of theweird and unexpected effects.

Soon after B e |l | pasnuniber rofscities th ehe &mitedtStated anad England
installed local exchanges. The first ledigtance line linking two major cities was established
between New York and Boston in 1882. Sellitedephonesvas good business at the time
(and it still is). Consumemso longer wondered about the mathigs that happened inside

the device Thg couldmakedo with a basic understanding based on the very simple metaphor
of speakng through an elongated tube that transferred the sound without any losses to the
remote locationThey rashly accepted the new mediama beneficial tool that enriched their
lives.

The example of the telephomxactly explains the intermediarole of a communication
mediumbetween person Avho is sending a messa@ad person Bwho is reeiving it. It is

the starting pointdr a whole range of new communication media that became available
afterwards and that will continue to emerge in the future. Sdemedia all allow
communicatiorto flow across the worl@t enormous speedlvhen in 2009 &l McCartney

former member of the Beatleannounced a concert Las Vegas, all 4,000 tickets were gone

within 7 secondsf the ticket®going on sale®n thelnternet. Likewse all 250,000 tickets for

Mi chael Jacksonds pl ann e dereaddoot withim a few days. s er i ¢
Unfortunately Mi ¢ ha el Jackson didndét make i.Theseo Lon
examples demonstratet only how incredibly fast the new media technologies are but also
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how easily people all over the world adopt these media and get engaged in worldwide
communi cat i on.maybe dhere sophistipated thae the early ones, but the basic
ideadidd t ¢ h a ntyeytranstechhman speedver a distance, thus effecting the real
time teleportationof a s p e ragntal présenc® some locatiomther than where thigody
regdes. It is quite a miracle that it all works and that we manage to deal with it.

Mediated mind

It may seem a clich& say that media inventions like writingrinting and the telephone
have radically changed the ways individuals arrange their, Ingslichésareoften true, as is
the case herelhrough ar media human communication is no longer restricted by djrect
hereandnow faceto-face meeting. Instead, ithas becom invariant across location and
time. In many case®ur physical presencs no longer a precondition for participation in
events We can address the whole world while sittingan easy chaiiby watchinga screen
and pessing the right buttons. A simple pharadl makes us engage in remote events as if we
were really there. Our baak may stay wheréhey arewhile our mindg effortlessly drogtheir
thoughts and ideas at the remote event.olio other convesation partnerour mind is
completely mediatedinhindered by physical constraints

The idea othe mediatedmind looks very much like the scene of control room operatbes
chemical plansitting behind their desks and sending out their messages to-ii¢ ¢arners

of the site. Near where | live is one of the largest chemical piathe world. It is a sinister,
hazy site which is loaded with chugging distilling systems, resetvpipes, and chimneys.
Every now and theit spews outhuge flamedo flare off wask, and karge clouds of smoke
linger in the sky above. At nighthe abundance of lights makes it look like an friendly town.
But it is a ghost townNotwithstanding theevidenceof bubbling activity,an onlookerwill
hardly detect any people on the site. Somewhere in the middle of the site, obscured by the
labyrinth of pipes and installations, a small team of operations specialistise plantfrom

the control room. Here,surrounded by computers, displays, switchbqamisd status
indicators, the operators do their jobs. They are one mouseasliay from turning off or
adjusting one of the huge distillers at the other end of theAdtteough physically stk in

the control roomtheir minds areeverywhere.

The control room isa metaphorfor the wayswe useelectronic medido interact with the

world around usAn individual lockedup in a small room and only able to interact with the
outdde world via electronic signalis close tobeing amediatedperson Unfortunately, the
control room metaphor has been uselessly suggested as a theory for explaining the human
mind. This faulty theory claims th#tte conscious minadan be representdyy a little man in

our head(the homunculuswho interprets and processes the signatgivedfrom the eyes

ears and other semsy organsand resporglto themby firing the appropriate motor ne¥sto
activate the required muscle. The homunculugle Aiconsci ous essteel f 0,
representations of the external wodd some kind of imagerojection screenjust like a
control room operator, andi¢s to make sense oihat he seesThe homunculus theory is a
fallacy, however, becausi still requires an explanation of theonsciousmind of the
homunculuswhich, in turn, would requiréts ownlittle homunculus in its own heatVe are
trappedin endlessegression.

When we presuppose the existerafethe human mind and try to explain its mediated

interaction with the outside world, the control room metagfaorstill be quite informative.
Even when tody most of us still rely upon physical mobility and direct iteman
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communication, it would not be unreasonable to assume that electronic media will shortly
become the dominant channel rather than an additional channel for our interactions with the
world. The scene of individuals walking in the streets or sitting in a café mentally absorbed by
their cell phones laptops or other devicesand completely unaware of the physical
environmentround thems not rare. Even young kids that usegtsh their car toys through

the sand now sit back in their chairs while carelessly operating the buttons of their remote
controls. Unfortunately, modern diseases like obes#ty be easily associated with such
behaviour In the extreme cashuman lifeat largebecomes virtualisedand weleawe our
bodesin a passive, vegetative stateduse only digital mediato interactwith the world. So

here we are, surrounded by our devices and linkededlnternet, the control room enginser

of our lives, sitting in our easy chagnd ruling the world. Just like billions of others.
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Chapter 3 Our Precious Mind

The mind is an intangible asset. It is the seat of thought, memory, imaginaiizh
consciousnesslt enables us to analyse problems, reason about possible sola#@hs
anticipate future events. Virtually any human achievencantessentiallybe tracedback to

our mental capabilities. The human mirgl probably the most distinguishing result of
evolution even morethanthe body: it largely defines our humanness. Yet, despite all our
mental powersit is hard for us to fully understand whidte mind is all about and how it
relates tothe body and to the physical worlaround us By our intellectwe have cread
artefacts like computers and other cognitive tadth some sort of intelligencef their own
that,in turn, help to improve oumntellectual performance. With the right togle/e canland a
rocket on the moon within few centimetres afarget. Down on Earth we use our car 6
navigaton devices toaccurately predict at what time we will arrive at our destination (of
course provided tha t we dondt run into some unforesee
imbalancehas arisen between our relatively fixed intellectual capabilities and the -ever
improving cognitive tools we use. While computers are becoming more powerful and
sophisticated daby day, the human brain as the seahefmind is hopelesslgonstrained to

the slow pace of biological evolution. Our brain hardly differs from the brain of our early
ancestos that wandered through the fields 100,000 years ago. Ineyitabiybeing vill be

more and more determined by our technological artefacts. And exactly in the case of
intelligent tools, which touch the core of our nature, we will not refrain from using them and
integratng them irto our daily activities.These artefactsignal thechanging nature of our
mind, of our existence

Mind versus body

The French philosopher René Descadescribed the human mind as a nonmaterial entity
that is intrinsically bound to the bgdbut that lacks any physical extension, mass
movement and is averse to obeying any laws of physics. Beeigently, there should be a
close link between the mind and the bodgscartesuggested that somewhere in the daied
of our headour mindis connected to our brain. To be more precise suggested that this
link was located in the pineal glana tiny organ bou the size of a pea squeezed betwiben
two brain hemispherasear the cemneé. His hypothsiswas that mental signa&ose fronthe
pineal glandand were transferred by the surrounding brain liquids through the neéoves
control the body. Today we know that the pineal gland produces meladmimmone that is
responsible for our biorhythnwhich is undeniably a striking example afmysterious effect
thatthemind may have othebodybutis a mere coincidence.

No one takePescarted idea about the special role of the pineal glantinking mind and

body too seriously anymore because i n dempiricady verified Even the very notion that

mind and body are separate substances is highly questioneg. riesearchers assume that
mental states and processes will eventually be understood through physical theories.
Neuroscientistsise advanced imaging techniques like magnetic resonance intagiegeal
what happens inside our br ai nsSupptrters of this 6 r e ¢
materialistview also pointo the computer, a mamade physical machirtbat seems capable

of arrarging mental processes and displaying apparent intelligence. Opponents put forward,
however, that computers can do amazing things, but in thererytlo no more than process
available data without actuglcompreheding what they analyséWVhen you enter aimple

word, leb s ay i hnoasearhenginehe softwarevill doubtlessly return a list of useful
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Il i nks, but It I's very wunli kel y t habrick brt IS
wooden construdhat people areapt to live in. Computers are suppdsechindless because

they lack conscious thought. This touches on the philosophical dsiat¢ whatconscious
thoughtis. Would t be possible to construct a conscious computer, for instapteachingt

to link the idea of a house to more detailed knowledge schemes including brick and wooden
constructsthat people live in? Or does this miss the point because it just extends the
cal cul ation but does n @l?If por vvhat makes canscious thoughtt st
of humans so special? Do we really consciously decide upon our actions or do we just
experience such free wilafter our brain hascomputedi t s deci sions?
overestimating the human mid@€ o u | dhbe 6ftthe same mechanical natur@asmputer?

These questions all need to be addressed in a theory of mind. So far, the debate is unresolved
andthe mind remains one of the greatest mysteries in the world.

Enhancing our performance

Our metal capabilities are unrivalledmongspecies Never t hel ess, weodr e
our mental limitations. For instance, it is quite tough for usatwy outcomplex calculations
mentally to precisely rememberlong list of items, or to do two or more different things at

the same timesuch ageading a book while reciting a poe#s if it were an express proof of

our intelligencewe have partly compensated for these flaws by invemiggitive toolsthat

o)

h
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support us: webve | earned to use ourtofinger

compensa for memory failures The @mputer in any of its manifestations the most
advanced cognitive tool we use today. Without compusesety would come to a standstill.
This occasionallyhappens during power outageghich are aparently quitefrequent the
Netherlands averagdorty-five reports ofpower breakdowns petay, and thesesometimes
shut down computer systeragtrains cannot movelights have to be cancellgttaffic lights
drop out air-conditioning systems faitelephonenetworks go down medicalservices have to
be suspendedactories stop operatinglistribution of food, gasand other products hatnd
so on. Within a few hourgublic life turns into chaoslhis demonstrates our dependerce
computers.

Comput e rust askist u@nymorne;for many tasks,they completely take over. Even
today we might feel kind of naked when deprived of our smartphoBesl January 2011

large parts of the worfl population overslept because of a software budh@iPhoné s
alarm clock. This dependenaan technological artefacts is a strong argument for the
externalist account of the mind, which says that the human mind is not contained within the
boundaries of the skufiut is the product of interactions with the environment. Our mind thus
extend into the environment. Indeed, in many casedernal objects like computers or even
pencil and papeplay an important role in our cognitiveqeessesWe can considethem
external parts of our mind. This is where the difference between our mind and our brain
becomesapparent our mind includes objects that we use for our cognitive actiyitiddle

our brain is this 1.4 kilograms of nervous tisstiee physical substrateorf our mental
processes locatesithin our skull. Hence, cognitive tootse literally extensions of our mind,
enhancingour mental performance. Without these toolgr mind is truncatedncapable of
performing to widely accepted standards. Without these, welgre notvho we really are.

The need for cognitive tootgpoes back many thousandsyefars. One of the earliest tools that
helped us to make calculations was the ahamesl by traders Africa and Asia. The abacus

was a method rather than a device: the early versions were no more than beans or stones
movedin grooves in the sarig aid incalculations. Different columns of the system indicated
different orders of magnitude, so the value allocated to a bean ddpamdiee columrthe
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beanwas placed in. It reduced the mental effortmaking calculation®y offering a simple
procedure that even worked for people that ¢
of mathematics The abacus wa sdevice thaj stosed intermediateeresuolts, i ¢

but because it enabled manipulatiohdifferent orders of magnitudé& also demonstrated
somedegree oprocessing power. Whatever interesting things the abacus was capable of, the
important part of the stong thatit helped us to achieve higher levefsperformance. So the
importance of the abacus is nottlt is atool butthat it augmentecour intelligenceand

greatly enhanced human processing power.

The advent of the computer

The first programmabl e machi nes gmillsoTeeeg i n t h
punched papecards were usetb produe complex weaving patterns automatically. These
machinesdi dndét do any cal cul ati ons. is{JeheeallyBaeg!| i s h
as the firspersonto design a computer. Higlifferencee n g icoukl automatically generate

numerical tables with an unequalled accur&my31 digits. Later onhe designed a more
advanced generglur pose comput er enga®d |l e dightthe desighavasa | y t i
only partlymadeinto a working machingit is considered the blueprint of modern computer
architecture. The machine was to be operated by a sort of programming langwagegut
programming codeor data to be processewas recordedn punched cards fed into the

machine It had a processing unit for performing addition, subtraction, multiplicatind

division andan internal memorjor storing intermediate resultg up to 1000 numbers of 50
digitseach( Not e t hat most of todayo0s.)Attagetheriheer s U s
analyticalenginebehaved pretty much like a modern computgen thoughts operation was
purelymechanical.

About a century latethe English mathematician Alan Turidgscribed a formal model for a
digital symbolprocessing computer called tl@uring machine. Turing explaired what
functions a computer would be able to compute and also showed that there are functions that
no machine would ever be able to compute, thereby identifying the fundamental limits of
computation While Babbage was the pioneer ofaglical computing, Turing explained the
theoretical powers and constraints of any computing device atedsy.

The invention of thefirst electromechanical computer is generally attributed to the German
engineer Konrad Zus@ 1938. It was a simple binagalculator but it had a memory and

could be programmed for different purposes. The first fully digital computer was developed
around 1940 by comput@ioneerJohn VincentAtanasoff and his studeilifford Berry at

lowa State College. The Atanaseaderry computemwas designed for the single purpose of
solving systems of i near e q u a eri taskss whichl t co
probablykeptit from wide acceptance.

During the Second World War more computers were developed, often with remarkable
features. The Harvard Mark computerwas built by BM in 1944, It used thousands of
electromechanical relayand weighted almost 5,000 kilograms. It looked like a huge
cupboard stretching up to 16 sireslong 2.5 netres high, and 60 entimetres deep.
Notwithstanding its weightral size the Markl was by no means comparable with a modern
computer or even a commamoderncalculator A simple multiplicatioroperationwould take

Six seconds. It was quitempracticd, and it seems that IBM president Thomas Watson
estimated there was a world market for no more than diveutf them
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The ENIAC realisedin 1946 was the first generglurpose computer thatas completely
electronic. Instead of electromechanical relayssed vacuum tubeand diodes, which made

it much fasterit could performup to 385 multiplications per second. The machias even

larger than the Markl; it weighed 27,000 kilogramdJnfortunately it was a vulnerable
machine: each day several of the 18,000 vacuum tubes burned out, breaking down the system.
Neverthelessthe computer age had startethd moremachinesvereto come. Progressas
exponential. In the 1950the advent of the transistaras a major step in decreasing the size

of computers while at the same time increasing their speed. Integrated circuits (chips)
advanced this miniaturisatiaand enabled the production of the microcompirtehe 1980s,

which marked the start of the domestic computer market. Miniaturisation still continues,
yielding pin-headsized computer&ith powersexceadingthe Markl and the ENAC.

The end of this progression is nowhere near
intelligent. On many taskghey outperform humans. This holds for bulky operations like
calculations, administration, planning and scheduling, controllingegeasand searching

but also for more sophisticated tasks like handwritiegognition logistics, and weather
forecastsHowever, computerstill demonstrate embarrassing shortcomings at simple human
tasks like engging in dialogugdealing with emotions, or even understanding simplesjoke
Although computers have achieved wecldssskill in chess in a similar strategy game
called Go, the best computers are easily bedbgnchildren. In many respectthe human
mind is far more advanced and resilient. Stdimputers are indispensable tools that in many
respects help us to perform better and to arrive at states of augmented coviitiut
these cognitive tooJsve would be thrown back many centuries.

Getting a hold on human cognition

In the late 180Qsthe embryonic discipline of psychology started studying the human mind
and conscious experience. Its prevailing reseaethnique was introspectioy careful

anal ysis of oneos ,andvmentdl picturegpsyanaogistsassumedahati o n s
the human mind wouldeveal its secrets. The basic idea of determining the nature of mental
processes was commendable, but the approach was doomed to fail because the outcomes of
introspection were fully subjectiyainverifiable and irreproducible. In # early twentieth

century psychologists tried to get rid of these dubious, unscientific methods. All
subjectivism including any vague issues like feelings and the human ,muad banned
Research took a behaviouregpprach relying only oni n d i v iolbervallesbéhavioural
responses to stimulin t he environment . Now it di dnot
thoughtor felt but what they said or did. For researchéine mind had become forbidden
territory, a black box excluded from any scientific studyhis approach certainly has
improved the scientific soundness and reproducibility of psychological knowledge, but it also
implied the neglect of any theorising about underlymantalprocesses.

The behaviourist approachwas appropriate forunderstandingsimple reflexive animal
behaviours: indeed, we could teach impressive tricks to rats,, goatgpigeons simply by

using rewardsand punishments, that is, linking responses to controlled stimithiout the

need for complex intermediate processes. For understanding the complex behaviours of
humans and even advanced animhatsvever,the approach was inadequa . Humans do
simply respond in a reflexive way to external stimistead, weundertake deliberate actions

based on extensive knowledge of the wordcreasingly psychologistsfelt that any
psychological theory was supposed to take into accountntbetal representations of
knowledge like cognitive maps and spatial memories and sleouklderthe role of memory
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and our evaluation and reasoning abilities. From a scientific point of thewnind could no
longer be neglected because it was regaadéite main source of our behaviours.

It was anything but a coincidencé¢hen, that in the 195Qspsychologists adopted the
informationprocessing model as the basis for their resedricbse were the early days of the
computed amazingcapabilities. Its apparent intelligence inspired psychologists to consider
the human mind as an informatipnocessing system. After many years of neglihet study

of the mind became acceptable agaiRsychologists assumed tha&atuman cogriive
architecture shademany features with the computet:transferssensory input datéao a
working memorythat filters transformsand combines the data in a more or less intelligent
processWe store Bw insights for future use in the lotgrm memory our per sonal
disko t hat acts as our The cogndive systet okipueleal ®dge b a:
nonverbal unitthat generatemotor actios like walking, waving, playing the pianand so

on, or to a verbal unthat generatespeectand writing This revival of themind signalled the
beginning of cognitive psychologyrhe objective measurement of behaviour still was an
important starting point, but research now extended to include studies of mind and brain. New
instruments became availalfor the measurement ofh e  beleetrical actvity such as
electroencephalographyr EEG. More recenly, new imaging techniques like magnetic
resonance imagin@VIRI) even allowedclinicians tolook into brains of living individuals.
Studies revealed the different specialised components of the brain and the ways these
components work together. New insights about the complex neemabrk structee of the

brain fostered the rise of cognitive sciencasnew multidisciplinary approach bringing
together cognitive psychology, neuroscienadificial intelligence physiology, linguistics
anatomy and computational science. Without joining forcésese differentsciertific
disciplineswould never gethold on the immense complexity of the human mind.

The brain as a supercomputer

Many peopleconsiderthe computeito bethe most sophisticated and influential invention

ever. It probably is. Its complexity is strikinfhe amount of transistotsh at wedr e ab
assemble and combine on a single silictip is hardly imaginable. Nevertheleghis all

grows dull when compared with the human brain. dihaony of thebrain is impressive. The

human brain contains up to 100 billion neuroBach neuron is connected to some 10,000

other neurons, which makes up to™Liter-neuron connectian(called axonys This is an

immense number, about the number of graihsandneeded to turn LondénsVembley

football stadium into a giant sandbox. Although these interconnections may be relatively
short they produce a giant crisscross ofag with a total lengtf up to 1 million kilometres.

Various researchers have estimated the computational power of the brain. Roboticist Hans
Moravecanalysed the neuralrcuitry in the retinawhich is thesystem in the eye that detects
light, colours and motion. He estimated that imaggetection by this neurosampleof only

0.02 gramswould require 1 billion computing operatis per second. By extrapolatitiys
calculationto the 1,400 grams of nervous tissanethe brain Moravec concluded that the
human brain hashe power toexecutel0* instructionsper secondOthers derived imilar
estimates from human audiprocessing capabilitiesEven larger numbers up tt0"
instructions per secondere found from emputer simulationsnimicking the processes in a
specificregionof the cerebellumComputer scientist and philosopher Ray Kurzweoking

for a conservativeestimate of the upper limit of human computational powesited a
maximum figure of 16° instructions per second. In comparison, iitsl Cor e i 7 Ext
Edition iI980EE which is one ofthe most powerful commercially available processor
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launched in 2010 achieves at best'i8structions pesecond. Although this iabout10,000
times better than the 1985 Intel 486DX processor (54 million instructions per second), it still
is 100,000 times less powerful than the human brain.

So, if we vereto use 100,000 of these processoarparalle| we would start to get clost the
br ai n 6 shardwarewise. In this comparisgnanother huge problem arises: power
managementTo run 100,000 computersre would need a lénegavatt power plantThe
brainusesonly 30watts or less. So computer scienceuldlearn a lot from the way the brain
works, especially with regard to power consumptiBlectricdty requirements aréhe most
severe barrier for increasing processing capacities. Computers appear hopeéssent.
The faster they gethe more theyresembleelectric heaters. In the Netherlanadl the
electrial power required by h e ¢ ocammptterdordose yeamadds up to §er centof the
total national energy demanahich exceedstherequiranents for theviation sector, which is
not particularly praised for its energy friendliness.

Green ITis a sympathetic movement using wind and solar energy and plantingtarees
compensa for carbon dioxideemissons, but it focuses on the symptoms rather than the
causes. The real gains aredacreasinghe energy consumption of processtips. The

human brain provides various hirgs how to dothis: neuronsare very slow, about a billion

times slower than a processtrey work massively in paraltehnd when certain brain parts

are not neededhey slow down their procesg s pe e d. This is what i
supercomputerdn 2010, varioussupercomputereeachedL0' instructionsper second, which

is equal to the processing power thie human brainThis is a momentousmilestone:
computer power hasaught up witthuman brain poweidn any casethe limits if computer
technology are nowhere near. On average, every two months a new supercomputer is
launched that outperforms the existing leasrthe end of 203, the leading system was the

Titan CrayXK7 computey which demonstrated a processing powerl @6 petaflops where

the prefix ™Handflopsdarerfi@atngpsint dp@rations per secqrmbmparable
with Ainstruct i on dtable torscientdicporpodes. Thetan Crap¥K7e s u
used560,640 processors in parallelts processors throttle down when they are not needed.
Still, its consumption 08.2 megawvattsis far too high, sth e r stilibadot to gain.

Il t 6 s st rfirskthercgmputen was usadtas a metagbothe human brain, while now
the human brain is used as the ultimate example for compBiersow computers are more
powerfd than the human braitut we would still need the right softwaredmulate human
thought

Towards superhuman intelligence

The future of computing is driven by the costs of producing zeros and ones. Over the years
new technologies have achieved impressive reductinssaleand cost. Afirst, voluminous

and vulnerable raditubes were used for producing zeros and ones. Then the transistbr

used semiconducting material creating switchable electronic channelgas invented

These were thousand times smaller than radio tubes and used far less energy. Over the last 60
yearst ransi stors have become smaller and s mal
structures invisible to the naked eye and groupeddther in huge numbers onto a single

chip. Switching voltagesalso decreasedas did required currentsnd distancesbetween
transistorsProcessingpeeds went up and energy consumption continually diminished.
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In the 1960siIntel co-founder Gordon Mooreoticed this steady pattern of improvement and

pointed outthat the number of transistaitsat could be placed on an integrated circuit (chip

doubled gery two years. He prophesied that tpatternwould continue for the next ten

years.His prophecyproved accurate till beyond the turn of tieenty-first century andit is

now assumed to remain valid for thetednoe xt de
include power consumption, cost of halidk storage, pixelger dollar, memory spacand

network capacity, but gtill reflectsthe steady doubling within fixed time frames (which may

vary for different indicators). Itonfirms the unstoppable exponential growth of computer
technology. And more is still to come.

Futurist and computer scientist Ray Kurzweautiously analysed emerging technologies that
will help to preserve # exponential growth rate of information technology in the next
decades. Nanscience is on its way to take over in the next ten years, enabling structures
composed of only one layer of atoms, or even heiter threedimensional structres called
nanoetubes for storing memory. For the decade aféeds molecular computings assumed

to take ovemand topossiblybelinked with DNA computing which exploits the combinatorial
power of replcated strands of DNA. Electrespin computingvould be a next candidate for
storing and processing bits of information. After thattical computingwith laser light is
supposed to steal the shawth even smaller and fastéechnology Eventually quantum
computingwill outshine all previous approaches. While supercompiivealreadyreached
the processing capacity of the human brain, Kurzweihdhyuextrapolates on the basis of
plain evidence that by 202€the hardwardor computational power equivaletd the human
brain will costaround 1000 dollas. By 203Q software emulating human brain processes will
be available. By 204@omputational capacity will be a billion times larger thandhpacity

of the human brain. By 205Gmulation of the brains of all humans Barth will cost no
more than 1,000 dollar

Somewhere during this continued increas computational powerkKurzweil proposeghe
year 2045,we will passa single point beyond which technological intelligeneél
structurally exceed biological intelligenéethe singularity From that pointthe growth of
computer intelligence will not be limited by human capabilitedwill develop beyond any
conceivable imits precisely because superhumaamputer intelligence will continually
augmentitself. Superhuman intelligence will be able to design better, famtersmaller
computers pervading our world with unequalled qualities. Kurzweil suggests that the
differences between humans and machiwdk disappear. Current conceptions of being,
thinking, knowing, learningand communicatig will be completely reframed. Our minds will
become highly integrated with the environmestbraincomputer interfacesvill support
direct interactions between our biological brain and its technological exter@ianghoughts
might be outsourcetb peripheral devicesnd ourknowledge and skills could be uploaded
duplicated, comgtationally enhancednd downloadedather than being transferred in time
consumingteachingandrevisingprocesses. The singularity will produce profound disruptive
effects on human swties, while the integration of artificial intelligerceand human
creatures will irreversibly transform human life. Many peaggardsuchan outlook with
great scepticisrand wory because it seems to affect and degrade what we cotsidethe
showpiece of evolutianour precious mindBut even the greatest techup@ssimistwill have

to agree that it is very unlikely that things will remain unchanged forever. Kurzweil explains
that using new technologies is exactly what makes us human: our speeiestly seeks to
extend its physicalrad mental reach beyond current limitations. It seems inevitable that our
mind will become largely mediateth fact, we are nothing but our cognitive tools
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Chapter 4 Living with Technologies

The ancient world as entirely different from the world today. Our early ancestors were faced

with a world full of dangers, magiand mysteries ruled by the el
understood. They had no clue about the moon, the seasons, diseasaspegolma
thunderstorms. There was so much still to be discovered. Theyhmaydreaned and

fantassed about everavailable food, effortless heating of their cgwasflying in the air, but

they must have been quite convinced that none of theat evercome true. In those days
probablynothing seemed realisable. Today the opposite hildshard to imagine anything
thatds i mpossible to achieve. Our | seays ar e
humars could only dreanof. Food, clothes, housing, energy, vehicles, phoh¥s, hearing

aids, coiled springs, even matches and paperi ps are the result of
created. Today, no single product, servmehuman actity could exist without technology.

Its complexity has become immense. We thoughtlessly use the atdffités hard to
understand how it all works. There is just so much to be learned. Technology seems to act as
an autonomous power that rules our liveering us a world that is still full of magic and
mysterieslt may be not so different from the ancient wafter all

Our innovation bent

It must have beemore thard00,000 years ago when one of our ancient ancestors picked up a
stone, sharpenechd shaped it into an arrowheaahd then by accident discovered that it
might be a useful tool for huntindgishing or chasing away intruder®ne of the very first

tools entered human culture. In those dagople develped and used variety of new tools

for building shelters, hunting, growing crops, painfiagd many more things. They were
made of stone, shell, bone, plans any other material that might seem appropriate. This
early sage of technical development revealed our ceaseless diligence to improve ancginnovat
which is inherently bound to our nature. As a product of evolutan speciesearclesfor

new insights, methogdsnd technologies #t provideus a competitive advantage oveur
predatorslt is our raison d'étro continuouslycreae new ways to do things better, easwmr
faster. Arrowheads, the wheghe alphabetmathematics, conypers, these all are the fruitful
results of our imaginationThey helped us to survive in a predominantly dangerous and
hostile world.

In theseventeentlentury, after many centuries steady but unrelentingly sloprogress, the
conditions for developingnew technology changed favourably. The restrictive power of
religion was fading, which enabled scientists to take a more independent stance. Most
important scientists and instrument builders found themselves itidrpartnerships that led

to an accelerated flow of new measurement tools like high quality lenses, microscopes,
clockworks, balances, manometers. These in turn accelerated scientific development in an
unequalled way. Over the last few hundred yescgnce prospered andccordingly the
innovation achievements over the last centuries have been quite impressive: agricultural
methods, medicatures, new modes of transport, communication media, computational
power, and many more. Such amlementsontinued tofoster optimism for prosperitgnd
increasing standards of livingr, in a broader sense, better conditions of life.

The cradle of tis optimism was the Enlightenmentan intellectual movement in the
seventeett and eighteenth centes that strongly influenced the portrayal of mankind. It is
the era of great scientists, philosophearsd writers like Descartedlewton Leibniz, Locke,
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Kant, Voltaire and Diderot. They claied that man is rationadnd good by nature. Darwin

also deserves mention His theory of evolutiormagnified the conflicbetween science and

religion while it rejected the idea dhe creation of lifefound inthe Biblebook of Genesis.

Rather than the creationistliefthat every speciesas created individually by @l and is not

subject to change or progresBar wi no6s e v o | uclaimed rthatr lffe hash eor y
progressivelydeveloped from primitive forms to complex organismiie Enlightenment

marked the liberation from the mediewhictrines of magicsuperstition prejudice and fear

of God by replacing it with human rationality. The fear of God made way for a scientific
description and explanation of the world. Bé&i were no longer accepted on the authafty

priests sacred texts, or tradition, but only on the basis of reason. Reinforced by the idea of
natural regularity and material cayslee Scientific Revolution successfullygelaimed the

ideology of upward development, progreasd improvement of the worlthrough ever

increasing knowledge, understandimgn d cont r ol of n a teditmaetldes pr o c
individual as well as humanity as a whole can progress to perfettdeed, tangible results

of thisare omnipresent, tbeyregrettably only for part of the woddpopulation.

This innovative attitudes still reflected in the valueand foundations of modern sociestych
aseconomyof growth, capitalismmaterialism, competitigrtechneoptimism and scientific
positivismto mention a fewThe underlying premisef all of these ighat innovaibn implies
progress which leads to a better world. It all fits well within the theory of evolutiéor
instance, the world economy is an unmistakable demonstration of swVitred fittest. The
general patterof economicsi s t hat the | mprovement of a co
effects a competitive advantage. The outcome is either higher quality products at the same
cost or the same qualigt lower cost, or both. Companies that fail to innovate iastead

rely on their fixed routines are doomed to bankruptepich is the business equivalent of
becoming extinctTechnology of coursejs the main driver for this innovation. It furthers the
creation of new products and services and the redesigroduction processeall of which

lead to successful tradén many respectdechnology development has been a blessing for
humanity, but, admittedly, in many respedtst  hbeen Béyond any doubits influence
radically changesour existencelt is quite likely that technology will become the defining
factor of humanity.

Techno-pessimism

Enlightenmerd s r a t ha® beenlsubjecnof severe criticism. Opponents clzamn t

the unconstrained beliéh progress and iteelianceon human reasoning i sn
of describing thetrue nature of human emotions, feelings, msyand ethics The

Enl i ght etnaneepredason of nemtional aspects ofhuman behaviour

disregards what probablyre the predominantmodes of human functioning.

Consequently, the concept of progress is not applicable to happiness, comgamkion

other states of mind. Put differently, proggedoes not imply that modehumars are

happier or more compassionate thia@ir ancestors were. Note that in recent yetns

Organisation for Economic Caperation and Developme©ECD) introduced the

ABetter oLiffeer lenxdteexndi ng gossnatienahpraductivithd i ces | i |
indicatorsof quality of life, happinesand weltbeing.

Innovators are often accusetl promotingdecline rather than progress. Negative side
effects like vanishing natureepletion of fossifuels pollution of water, soil and air

not to mention the threat of biological, chemjaahd nuclear armamergasly breed
technepessimismand a glorification of the past. Some companies prefer to sell their
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industrial products by deliberately using the nostalgic imageof traditional
craftsmanshigand avoiding any reference to technology, innovationimprovement.
Of course Grandmaodts Vegetable Soup tastes
Powder, even when Ho are producedvith the same largscaleindustrial process.
This is just marketingvarnish, but it works. Since the 196@ksere has been a lot of
oppositionto largescale food production, the use of pesticjdasd the addition of
chemical agentso enhance flavouring, colouringnd preservation. Thisopposition
hada strong case since all these chemicals were known for their unwantedfeutis
Those opposed to industriafjreculture argued that farmingvas supposed tase a
smaltscale, intensive, technologyvoiding approacho produce pure, natural food
products. Of coursehesefi n at u r a | veerehighly ihedficient and for long time
remained marginal. Naintil the late 1990svasthe value chain fororganicfood was
professionalised and upgradetth the incorporaton of new sustainabléechnologies

in crop growth, tradeand distribution. Priceeent down,quality went upand market
share exploded, which all m& a splendid case fdecreasingesticides and additives.
This demonstrates that some technologiescounteract the adverse effects of others.
Organic foods are stilloften sold in greenish packaw as if they weredirectly
harvested from nature withotite useof any modern technologies.

Scepticismof new technologieas we know it novgoes back to theineteeth century,
when the negative effects of the industravolution painfully became manifest. In a
gloomy analysis, the German existentialgtilosopher Karl Jasperadvocated his
alienationthesis thattechnology creates a totally new material environment that causes
human beings to become alienated from the world. In this era of indsatii
human craftsmenwere increasingly replaced by machines that not only made
production fater and cheaper but also allowed for the mass production of objects that
met quality standards. In highly rationaliseshd controlled production processes,
human workers were degraded from unique individuals to interchangealdejust
cogs in the machineln addition, highly bureaucratic organisational femmade people
dissolve imo their functional roles rather than develop their unique idestdnd
individuality. Through mass production, humardiinduals became more and more
ignorant of the origis, compositionor functioning of industrial products, ibleeyfood,
clothes or consumeelectronics. Prevailing valudike frugality and sustainabilitiost
ground because of the availability of many exchangeable duplicates: indeed, broken
products could be easily replaced with new specémrople were thus trapped in a
pattern of passively fulfilling their material need#th everreplaceable stuff that was
abundantly available. In this view, inspired by the negative effects of the industrial
revolution, technology seemed to have become a power in its own aigtt,it
controlled society autonomously and alienated human individuats the world and
from themselves.

Many of these patterns can still be observed today: the inescapable way technology
enters our lives and makes us dependent, our fixation on material, @@edshe

negative impact of technologies on our social andipalysnvironmerg Yet, Jaspeis s
alienationviewd oes nét quite come up to the mark t
digital age: the idea of labourers in mass production differs signifjcémmm the

present situation of highly skilled and autonomous knowledge workers. Today, humans

are no longer simple toamhakers and tool users but empowered individuals that
assimilatetechnology into their lives and largely decideongheir fates themselves. It

is hard to contend that T¥he hternet and cell phonealienate people from the world
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t heyor e | i ,peoplgaraiowpart of an irfe\ersibly changing world that is
made highly open and accessibjethese new technologies.

Unlocking the world

In the twentieth century, the world changed radically under the influence of new
technologies. It was the age of nuclear fissDNA, plastics, skyscrapers, space travel,
computers and open heart surgeryo name a few. It was also the age of mass
communication media. We witnessed the rise of film, radid, and thelnternet.
Orbiting aroundEarth are a multitude of communicatioatallites that connedhe
farthest corners. A dense web of transmittersd cable networks enables an ever
increasing number of people to access an-ev@easing flow of information. Day in
andday out many thouands of radio and TV shows stredine newsnto our homes.
War, hunger, incest, euthangsgets, gardening, any topic will be coverdédew
me d iirap@ct on our culture has been immense. New modes of expressibns
documentarigsfeature filns, news shows, blogand tweetsdeveloped anenriched
our culture.Along with them, ew behavioural patterns arosehe simple fact that
people spend many hoursrpday watching televisioand surfing thdnternet instead

of visiting their neighbours or reading books signifies a radical change. Cultural
patternscould now be widely exchangedand this exchangéostaed a transnational
awarenes®f the varieties of human cultur&he change is not without itdverse
effects however.For instance the Western dominance in film and TV pushed back
local stories and habits: a modern type of colonialisat replaces local heroes with
James Bonénd Mr. BeanHowever, the principal claim about mass maslipolitical

in kind: a free pressand easy access to information promote democr&uyce
knowledge is powerthe spread of knowledge brsgower to the people, at least
theoreticly. Many a regimehas seen how difficult it is to control the traAsorder
nature of modern news services. The collapse of communigmthe fall of the Berlin
wall in 1989 as one of its peaks, is largely attributechéorble of mass medi&o far,
mass media are a mighty weapon against dictatoastdmppression.

Lost in apathy

Some scholarare scepticadbout the effects of mass media freedom and democracis
early as 1941, even before the rise of TV, the German philosopher Erich Froncided
that mass media paralysbuman thoughtHe pointed at the catastrophic effect of raalil
film newsreeldbombarding people with an endless flow of dispersed and incoherent facts that

fail to offer a comprehensible view of the world. The adte o f TV didnot o1
situation.Perceptionof the worldthrough mass media is a truncated and distgrézdeption;
individuals arenot p eandstauohad ahyynore dheynaeeadstacted i n \

in their feelings andheir critical judgementandlife loses its structurand coherence. They

get hopelessly lost amidst the abundance of disconnected facts and thereby fail to act as
responsible, independent, critical citizens. According to Frommass me create the
impression that the world is of such discouraging complexity that only specialists can
comprehend and explain it. This is what happghenradio and TV presergnendless series

of specialists explaining their caseThe audienceswitches df their own thinking and
patiently adop thesee x p ewvietvs @ their own. Consequently, the correctness of an
opinion is determinedot by the power of argumentation or the depth of analysis but by the
tasteful way it is dishedut Outstanding examples can be found in politiehere the pre
election phase is dominated by the biggest smiles, the funniedinersz and the most
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resolute and reassuring attitudes. In the 1960 US presidential eledobns~. Kennedpeat

his opponentRichard Nixon after a famous public debate on radio and TV. Although the
radio audience slightly favoured Nixon, TV viewensreentingly understood that this weary,
hollow-eyed, nervous, sweating man was certainly not the one to lead the nation for the next
couple of years.

The rash adoption othe opinions of experts whotell us what to do and what to think
endangers the demotiapower of society. It reflects a childish beliafanything that is put

forth with authority American media theorist Neil Postmaame to negative conclusi®n
about mass medigi mi | ar tHe ddhrouocednitie ntertainmentture of TV and

e X e ¢ u onesidedsodentation on viewing figuresd audienceatings. Even news shows

are positioned as entertainment, dishing up insignificant lightweight topics while avoiding any
profundity, complexity and length because these deter viewather than keeping them
tuned in. Any significant exchange of thoughts seems impossible because hesitation or
circumspectioow o u | d n dvith the cequked TV formats. Dutch writer Gerrit Kompijits

it this way: iwhatever ominous tidgs the anchormainforms us of, viewers will massively
phone up only when a greasy stain is on hisoti@fhe German writer Hans Magnus
Enzenbergecalls televsion the most corrupt of all media.

According to Postmanthe attractive power of TV is in the easy consumption of the
fascinating spectacle of thousands and thousahisages intendedolelyfor our emotional
satisfactionthat demandno intellectual effort. The French philosopher Jean Baudrillard
suggests that such a technological innovation is only material in nature and supports the loss
of human capabilities like commitment, reflectivignd profundity. Such criticisms are quite

likely to be applicable to current media on timernet and mobil@hones. By usingsocial

media services like Twitterand Facebogk we open ourselvesto the same risks
fragmentation, shallownesand alienatiortie in wait.

In accordance with the objections against mass mexiaics argue thathypetinks as

presented on the web often lead to unwanted disorientations, which madtegthnand

coherent studyf online texts problematic. With alhe answersn the worldwithin reach, 1

is tempting to switch off thinking: answering questions with ltiternet may easily lead to

the random and impulsiveollection of data which at face value seem appropriate but lack
significance. This would promote unconcerned tigta of sourcesbut would hamper the

acquisition of insights and understanding. Erich Frohme d i n 1980 and di d|
coming of thelnternet. Almost certainly he would have noti¢kd pattern of confusingnass

media that promote decline rather than progregsating

Us and our devices

The huge impact of mass medi@monstrates that the simplmeteetth century conception of
technologies as ingtrialpr oduct i vity tools is no | onger t
more complexi n t o day Oeshnolagy rmales up an integral part of life and
fundamentally alters the wayindividuals perceive and experience the world. Both
communication theorists Marsh&lficLuhanand Neil Postmaargued that TV is not just an
information channeln addition to books, newspapes lecturesbut that it deeply changes

our interactions with the world. Indeed, TV creates new ways to open up reality. The same
holds for any new mediurthat appears. Technology in its widest sense medsateésyives

form to the relationship that individuals have with the world they experience. The important
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part of technology isotits technical or functional characteristics but in its abiidyhang
the contexbf life.

German philosaper Albert Borgmannsuccessfully broke through the esided gloomy
evaluation of technology by analysing the very causes of alien&tisrstarting point is the
positivist notion that technology promisedighteningand enrichment of human existentte
liberates humans from burdens by making a multitude of goods like heat, light, water, food,
and information available without any effort whatsoevernlancient times, our ancestors
neededto work a full day to find enough food, gather wood, make faed so onwhile

today, we dish up a readg-eat meal within a few minutes. Bygone days were tough times:
lighting the stove required knowledge but adfgalication, perseveranaajentation towards a

goal and involvementwith the tools available. Today, the availability of goods is
straightforward, omnipresent, easy, safed immediate. Heat, lighand informatiorcome to

us by simply switching on technical devices like central heating, electric lightindg TV

sets. What used to be an achievement has become a simple commodity which demands no
commitment, proficiengyor skill acquired by effort, disciplineand invovement with the
world.

The effortsthat people formerly put forth for these taske now taken care of lyd e vi c e 6 s
machinery In most deviceghis machineryits technology, is deliberately kept out of sight.

person wo needs lighonly needdo flick a switch to turn it onThe machinery of electric
wiresandconnectors is hiddein theceiling and wak. The general idea is that only by hiding

the machinery and separating it from the commodisicommoditiesmade straightforward

and effortlessto use that is, their use requires n@ommitment or technical skill. No
knowl edge about t he deusaicWhp should we thetodearn i s r e
about the wiring? According to Borgmann, howevkis patern of separating the commodity

from the machinery leads to apathetic consumptonsumptiondetached from any social or

material contexthat removesus fromthe world. Blindfola&ed we locate and operate the
switches that provide us witvhat we need without wondering a single moment where this all
comes from. Webre spoiled by tBogmanroobsergesi enc e
thatpeople are becominglienated from the worldas theybecome more and more ignorant of

the origin, composition or inner workings of the productsthey consume. However,

Borgmann arguesot that mass productiontself is the cause as | svied, o thar s 0
humars have no access to the machinery of produahd thusareforced to accept tme as
magicalaccompl i shed f acts. Maybe our world does

mysterious world of our ancestors.

In his devices theoryBorgmann calls oms tobreak outof this technologicatonsumerism

not by simply rejecting technology but by restoring the relationship between the commodity
and the machineryUsers of technological artefacts should be given the opportunity to
developa commitmentto it. Devices should preferably be transparnemnteveal the secrets of

thermachi nery. To ampl i f geviceshshould ase bes atljusiablevto | v e n
personal preferences. By makiag d e vmacahiaedysaccessible, users are dablenaintain,
repair, and adapit. Such involvement with the inoéty¥yi ceds

workings and satisfactiorwith it. Borgmann suggest$adt devicesbe offeredthat support

Af ocal opr achtaittesitat,demard thighvdegrees of involveméhat require
discipline, perseverance, concentratiand skill to use;that are physically and mentally
challenging and are difficult to mastehat provide satisfaction and pleasutteat stimulate
rather han discourage our ties with the worlthd that serve no particular goal other than
being a focal practice. Examples of focal practices would be walking (instead of taking the
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bus), cooking (instead of ordering a pizza), repairing an old bicycle (instdad/ing a new
one) or engaging inany other activity that demands intrinsic involvement and hence serves
our existentiatelationship with our world.

Besides the commodity and the machintyel, a third levelof analysis is applicable to
devices: the level of symbolic meaninye attach aymbolic meanindgo the ownershipf a
devicethat we communicate to other3his meaningallowsd e v i aweressdo express and
distinguish themselves and to become part of a specific subcultare, watches, spectacles,
music, these are all means of showitigersand ourselves who we are. Driving an oversized
four-wheel drive indicates a differenifestyle or status than riding a bicycle. New digital
devices like tablets and smartphorres e excel |l ent means to displ
people are even prepareddamp out ora cold night outside the gadgétop to be the first
one to buy the newest thingies in the morning. Of coting® is allcaused byautious brand
marketingand the creation of artificial scarcity. The effects are impressive. In many tteses
outward appearance of mhacts has becomts decisive asset at the expense of functionality.
Wearing sunglasses in the dark might be an exarapteso would wearinghoeswith heels

so highthat nobody could ever walk them In all casesthesear t e f a c Thsismédgn a l A
This exactly demonstratedlarshall McLuhad § amous quot e: AWe shape
thereafter our tools shapedss Exactl y: we are our devi ces.
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Chapter 5 Conveying Meaning

For those who believe in theigernaturgla mediumis a person capable of communication
with invisible and not scientifically explainable agents like ghosts, spirits, devilgods
Basically,this type ofme d i um d o e s n Och frochirafli$ T&/r telephemeand memy

more topical media becaut®s persorlikewise transfers messages from one remote dgent

the other. One of thieestknownspiritual media in histgrwas the Oraclat Delphiin arcient
Greece. Theracle,a priestes;iamed the Pythjgpassed on divine messages from the god
Apollo to the worshippers. She sat on a tripod over an opening in the earthpabaticed
intoxicating vapours. When the Pythia fell into trance, she made incoherent, unintelligible
sounds that priesisterpretedto reproduce the prophecies of Apollo. Nahis may seem a

bit naive or even primitive, but such oral neg@hn of an occult and spiritualistic nature
continues even todayOver 60 per centof Americansbelieve in paranormgbhenomena.
Astrology calendars are among the most popular sections of newspegkrsagazines.
Many get upseby broken mirrors and black cats or avoid any risk on FridayTthigeenth.

One in four Americandelieve in witchcraft This belief is alsoheld byprofessiona: many
psychiatricnursing professionals presume a direct relationship between the lunar phase and
weird human behaviouoften referred to as lunacy. In the medidamain magicalrituals

like faith healing, magnetisation, therapeutic touch,-d@i®onance and homeopathy are
practicedquite commoty, even though any scientific evidence for their effectivensss
lacking. Whether this all makes sense or not, the issue ishbaPythia a&d as a medium
between the metaphysicabrld of the gods and the real world. This exemplifies very well
what a medium is supposed to do: be a tpady element between some remote sender of a
message and an audiende capt ur es t heanduss d distodtigenoisye s s ag e
channelto transferring the messages to the audiewbéch finally tries to make sense of it.
Theconcepd oesndot really differ mucation device Bimilarv or
to the Pythia, TV may readily be considered a noisy channel producing incoherent,
unintelligible sounds thahe audienceinthinkingly accept as the true stories of the world

and beyond.

Different roles of media

The storyof the Pythiaoffers an informative metaphéwr the role of modern communication
media. A mediumis literally something intermediate: daptures and transfersessages
between one party (the senderaaoinessage) arahother (the receiver). In daily parlandke
term Amedi aodo r dikemewspaperamagaznessV, and thdigeepeciallyin
connection with the social and political forces that exert inflaeon public opinion.
Technically, the term fAimediumo i s arelaant ai ne
artefacts ranging from simple penaid papeto hard diskssmartphonesand highdefinition

cinema Confusingly it applies toboth hardwardtechnical facilities) and software (content).

For instancea book is the colleatn of paper sheets covered with patterns of ink (hardware),
but a book is also the story (software) it conveys. People may like books because of the smell
of ink or the tactilesensationshey have when browsg through the pages; they also may like
books because of their exciting stories or interesting soflegiting. Notably, manypeople

buy a book because of its hardware (its cowtsrtypdace its paper), assuming a direct
relationship between the quality of hardware and the quality of software. This, of course, need
not be the case.

Most mediaincluding radio, TV, and thelnternet a r e n dstmplg dedcesinstead,they
denote composite concepts that cover the whole communication value chain: message
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creation, message storage, message tramsférmessage display. A clay tabketgoose quill
with parchment, but also amera, a microphona typewriteyanda telegraptserve message
creation; they all captarhuman utterancesr ideas into codified signals. The same hdtis
productivity tools like word processonradeo editing software, graphic design prograams
software development platformis addition, media can storeaordedmessages for retrieval
at a laterstage. Examples of storage media are hard diskkthe associated data files
blackboards, videocassettasd even the tregark which contains the inscriptions of a loving
couple. Distribution media transfer the messages toettaivers. Telephone lines, satelljtes
and Bluetootihradio wavesareexamples of distribution media. Evenh ough t hey dr e n
common, homing pige@n stagecoads, or human courier may also act as media of
distribution. To display the original message in front of the reegithe distributed data
require presentatiomedia Examples are the film projecta video scregrheadphonesand

a Dolby surroundsound system. So mediatedmmunicationusually involves a chain of
different media for creation, storage, distributiand presentation.

Our unrivalled expressive power

The human capabilityo compos informative messages is outstanding. We are capable of
expressing our thoughts, feelingand intentionsin great detail. For this we have at our
disposal a rich repeiit@ of utterancesnd behaviours ranging from welbmposed and well
articulated sentencds heartfelt cries, gesturesnd facialexpressions andn many casesa
combiration of all of these Even a simple message requires a complex and subtle
communication proess. Ordering a cup of coffee in a bar starts with some mental
considerations about what to order. Then you attract the attention of the wdher
beckoninggesturesand subtle nodding followed by some polite sentences expressing your
wishes according tthe sociocultural codef the catering domain. The waiter in turn listens
patiently while (preferably) avoiding ansigns of disapproval and evaluates the request
against the reference of available services before politely answering.

In principle, any achievement of human culture, be it in science, anthitecture, technology,
literature, musicor politics is the result of human expressio@ivilisation indeed is the
cumulative result otommunication. Without the alphabethusical notationmathematics,

and other systems of expression we would be deprived of @6-ylearold Sumeriarclay

tablet , Mo Remuietmd SEi nst ei nds ,t hbar YWomafisghasdlofat i vi t
modern popular culture. Meaningful expression requires systems of signs. These are coherent
collections of conventions abowhich signsto useandwha they mean. Sigrsystems include
languages like French, English, and Chinesasial notation and Morsecode Mime and

gesturs also constitute sign systems with great expressive poexn thougmo onecan

make explicit thar precise rules and conventions becatggproduction and interpretatiavf

mime and gestures are largely subconsgmasesses.

The incompatibility of channels

Many people may have the naive view that media are interchangeable carriers of information,
but it is not too difficult to demonstrate h i s incarectnéss. There are fundamental
limitations to the translatioof a messge from one sign system into the other. Different sign
systems convey different types of information. They may use different mod@itiesound,
images), address different sens@sght hearing even smdl or touch) and undergo
processing in different parts of the braint 6 s ctheeaaditorytatdavisual channels are
quite different. In the auditory channetessages are sequential: time and timing are relevan
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parametersand meaning is expressed by the segeen signalssuch aswvords or musical

tones. In contrast, visual messagash asstill pictures, are holistin nature: they provide a

direct, overall impression. This is why tellingake is so different from showing a cartoon

Telling a joke requires a stdyy-step constructionof a narrative In each stepa well

considered amount of new information is given to graduallydupl tension untilits final
release in the |jokeds panndewithout rstery cliaex andr t oo n ,
punchline since itsmessage idased on the immediate overall impression of the scene.
Conversion of a cartoon intospokenjoke is highly impractical: the humowvould be gone

andwould leavethe joke tellerin the embarrassing situation where no one appreciies

gag. The sign systems are just too diffefentossless conversion.

This holds for many other emgles. It is impossible to explain the colour yellow to a blind
person. It is impossible to properly visualise or describe the sound of a saxophone to a deaf
person. Language is inadequéte describing the taste of wine, although some connoisseurs
would disagreeand claim masterpf a dedicated vocabularyt is very difficult to learn to

dance by using a carpet printedth footsteps, instructionahrrows and other graphical
symbols The cinemaversion of a novetends to be remarkably different from the original
work. It produces a whole new instance of the stBgadersre frequently disappointed after
having watched the film versidomecause of translatidessesin the narrativeand conflicts
betweenthe explicitmise en scénewith the imageseadershaveimaginedthenselves of the
setting and the leading characters. Indeed, the film version of a book uses completely different
means of expressio(sound and images), conforms to different conventions of styte
tempo, and addresses @ifént senseand parts of the brain. If the script and the film were
exactlyequal, there would be no need to produce the film at all.

Even the conversion of spoken texts to written texts is not without losses. The human voice
loads languagewith emotional connotationsWritten texts go without intonationpitch,

timbre, accent, and other voice attributes that could enhance expressive power. Spoken texts
simply offer more opportunities fomanipulating the audience Moreover, sounds are
inescapable, sinca listener mustprocess the full signalo hear This is exactly why
disturbances from neighbours @adopannoyance. Images, in contrast, allowtagilter and

to focus on the relevant details. Eventuallyg might even close oureyesf we dondét wa
see the image Sounds, however, remain irresistible. limstructional Message Design
psychologists Malcolm Flemingnd Howard Levigightly point outthat spoken texts have

more influerce than written texts. All great world leaders in history excelled at verbally
playing to crowds,while none of the world greatest writers or thinkers ever managed to
obtain a comparaplpowerful position. If Hitler, Mao, Staliror Napoleon ha been writers

instead of orators, history would have taken a different turn.

Media as self-establishing means of expression

Since different sign systems enable different types of messages, their combination produces
greater expressive power. Therefore film is one of the richest maditasbund and moving
images conbine a whole range of different sign systems. By the end ohitheteetth century
Thomas Alva Edisorwas the first to create the technology for recordamgl displaying
moving imags. His kinetographpatentedn 1892, marked the birth of the silent movie. In
those early daydilm was simply usedo regiser images Events were recorded with a fixed
camera angle and camera position. This all chdrmeer time. Filmmakerslearned to
combine different shotend camera movements creaé drama. Film transformed into
imagebased storytelling, neatly adopting Arist@tistructural notion that every stospould
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have a beginning, a middland an end. Synchronossundthenbecame availab)eenabling
recorded dialogueto createa deceptive realismThe expessive power of the combined
linearity of language systesnand the immediacgf visual cuesin film was unequalled.
Musical scores increased dramatic impact. New geafeim developed by challerigg
prevailing conventions. In the 196@s/antgarde movie maker Jedmc Godardwas one of

the leaders of a new fimgencea | | ed fn ou\VY elelwe waa ga)neotto thate d o n
every film should have a beginning, a middd@d an end, but not necessarily in that order.
Later on computer graphicand 3Dprojection helped/iewersto visualise any spectacular
scene. Over the last centufm has outgrown the instrumentidvel of simple message
transfer. It has developed its own conventions, gramooaiesand genres that transformed it
into a mediumof expressionn its own right. It exemplifies the common pattern timathe
course of timeany new medium produces its own conventions for conveying meaning. This

is what Marshall McLuhameant when he coinedthbtp ase At he medi um i s
the nature of the medium strongly influences the messaget thakiacross. When a new
medium ari ses, new modes of expressions wil/
and SMSservicesusers employic hat ospeédcdglth i s a sponfaneou:

abbreviated writind i k e LBR&CUs ee you | at er ) ,taopdmisteTl GO ( ¢
guality of communication under the limitations of the channel.

This all undescores once again thdhe idea oimedia as neutral transmittesEmessages is a

fall acy. 't doesndt make sense t entteigowr d me s
could a message ever exist without any mediatingstrate? What i@ message supposed to

be when it is not understandably expressed in any sign system ocadsmventio? Indeed,
messagesnly arise when media come into play. Media are theesgéblishing means that

enableus to express ourselves.

The encoding challenge

The essence of communication is not the transfer of messages as such but the transfer of
meaning. Whiever message is being transferred, it will be uséless misunderstood. And
to be fair so many things cacause misunderstanding

Newborn babiesre known for their loud but unclear messages of discomfortint&goret

their crying asan urgent notificationof hunger or thirst, which is easily verified when the
crying stops for a while after feeding. At abaubhe months of agebabies learn to use
meaningful gesture® express their needs. When they reémhor pointto an object outside

their range, sometimeaslong with a whire or moan, parentgan hardly misinterpret their

wi shes: Al want to have t hathe dedire foppdsassinl t i s
Pointing at an objed direct attentiorto it is one of the simplest waysrfadults toexpress a
messagas well However, this strategy is only feasible when itidicatedobjects are more

or less within sight. This is rarely the case. Swggpthat you vaguely wave your hand
southward while you are standing in the middle of Amsterdd#ow could anyone ever
understand that you are calling attention to the Eifi@iver, some 400 kilometredistanf

Mor eover, abstract ceorntcgerpetird c rliiskies o fi | loavcekd , a
counterparto point at.

This is where sign coding comes into play. According to Ferdinand de Saussurd he or y o
meaning, each sign that we useconwey meaning is composed of two inherently connected
components: the signifiesf the sign (the designation, the form, the represemjaand its

meaning (the referenthe signified). We use signifiers (e.g. words, arropistures) as a
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repl acement for the real thing. The word fAhc
constructthat people can live in. It is no more than an arbitrary label that we have agreed
upon. It allows us to talk about houses even enrtiiddle of the Sahara, where no houses are

around to point to. The approach also allows us to deal with abstract concepts which lack any
material referent. This theory of siggees far beyond language. Pointimgt an object sends

a clear message without using any words. Practically, all our behaviours, gestureven

our hairstyles andlothes are subjected to cultural codes and help to express messages to our
social environmentThey reveal our preferences, our lifestydeir values They reveal who

we are or, in many cases, who we want others to believe we are, whithe endd o e s n 0 t
make a big difference. Evapparent commoditidie smartphonegylasses, watchesr cars

are important signs of expressing our status, cultural prafile lifestyle. It is quite naive to

suppose that our carasly for travelling frompoint A to point B becausgindeed quitea few
alternativesachieve that resulbetter, fasterand cheaper (e.g. bus, train, metro, cab).
Probably the main function of our car is a symbolic ognexpresesour | i festyle. T
we always fall for buyinga specific type, dressadlp wi t h accessories th
need but thasatisfyour urgeto express our identities

In language systesnmost signifiers are of a symbolic nature, which means that thiieign
doesnot l ook very mud¢chobi easttheosvog i fiithedu sce
symbolic signifiersince it looks very different from a real houde understanding the

meaning of the wordyou would have to know the agreed codefihous e 0 means a
live in. In contrast, a paintingf a houseis an example ofan icon. Ths displag some
similaritytot he si gni fied obj ect (opexpressichis)dHench, at t h
understanding an iconimessage is a matter of recagjngrather than knowing. The secret of

good pictogramss the strong resemblance betweeniier and signified, which allow$or

easy recognitionSurprisingly, quitea few words such as those that replicate soural®

iconi c i n natur e: Abango, Afl asho, Agr umbl
A s n e, ard s@onSuch examples display some (acoystesemblancéo the phenomena

they signify

Philosopher Charles Sanders Peidsfined a third type of signifierthe index, which is
intermediate between the symlawid the iconThe index is neither an arbitrary indicator like

the symbol nor is it based on resemblance like the icon. Instemthdex requires a different

type of relationshiplin linguistics this isknown as metonymyusing an attribute of an idea

refer tothe wholeidea The message Al o6m reading Shakes|
word AShakespear eo doe ¢tobigbody ef fvarkrOtherexamphes g r e a
are A9/ 11 changed the wamddids hdtha.s ttTHae misn daen
is particularly valuable, if not indispesise, in pictorial media. For instance, becausithe
denotativenature of film, it is very difficult to visualise abstract concepts like society,
ideology, eternityor freedom. Over the yeafimmakers and T\eporters have established

idioms for thesewhich arelargely based osuch metonymic indices. You may have noticed

TV news shows and documentaries sual i si ng t hwith shotsoflinduétsal e c o n o
sites crowded with fuming chimgs. Society at large is commonly depicted bgpecific

long-focus footage of modern city buildings and lots of pedplsstling abouton the

pavement. Scientific progress is easily demonstrated by incomprehensible shots of bubbling

test tubes, laboratoryqaipment and blinking computer lights, possibly operated by
bespectacled staff in white coats. The Hollywatidhés of the hero beyond reproach and the
relentless villain are metonymies for good and evil, respecti$bletsof a tearoff calendar

coming loose and falhg down one after the other is an index for the idl@ss t i me goes

A clock with fast moving handsonveysthe samadea These examples demonstrate that the
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index can be a valuable stylistevice forvisualising abstract concepts. The life span of such

idiom is quite limited, however. Since filmmakers consider themsetvdse arty, creative

persons, they tend to avoid any clichés/ho wantsto be accused of using clichésand

continually try to crate new indices and stylistic devices. From a communication perspective
the avoidance of established idiomnmhpmsnodt f
directly understand the new signifiers.

Extracting the right meaningdm a film may thus look very much like solving a puzzle
Paradoxically such ambiguity and lack of precision yield attractive content that challenges
the receivers to establish their own taugitcording to their personal predaces and needs.

This may sound a bit weird, but this is exactly the essence of literature, , pamthyture,
music, opera, and the adslarge. In language, words are loaded with connotati@sreate
delicate distinctions andllow us todepict multicoloured, ambiguous narrativéeading a
novelrequires active extracm of meaning from the subtle interplay of wording, syntaxd
storyline Experienced readers inevitably will profit more from this richness than
inexperienced ones. The same holds for viewérfdm or TV. The naive viewer may easily

fail to catch the connotation of the tesdf calendar sheets and may naer if something is
wrong with the glue keeping it all together, whereas a skilled viewer would be able to see
throughto the message. In his seminal wditkw toRead aFilm, James Monacdescribes a
subtle scené r o m G d.a @hmalséirs which the radicatleft-wing leading actrestakes
cover behind a pile of Mao 0 ssheriseadoutoatbakkshe c o v ¢
establishmentThis is a ktent indexicaklue that addresses deeper levels of communication
thatareeasily overlooked. On the other hand, subtle, implicit messages likaltvisa lot of

room forinterpretatiorfor the viewer lt is exactly this room for interpretatiorthis ability for

the viewer to construdtis or herown truth,that makes filmattractiveas a communication
medium

In the 1980smedia scientist Neil Postmaightly argued that we shoukgachour children
how to watch TV, just like we teach them how to read texts. Watchingegvhs deceptively
simple when lookingonly at manifest contents and neglecting indeximahnotations the
main carriers of meaning. He strongly criticised this new mass meftiumelivering an
incoherent flow of trivialities to reinforce a primitive and fragmented viéwhe world (the
Azapcul t ur ény apahetdt anel fndifierent consumption of visual stinaud thus
causing viewersto lose original human capabilities like commitment, reflectiyitgnd
profundity. In recent yearshe ubigqity of the web, social networkingitnd mobiledevices
has raised similar concerns. Both natibnaind internationdy, the encouragement of media
literacy has gained high prioritygrompting consumers to answée crucial question for any
mess dMheaait Moes it mean?o

Message distortion

Eachmediunhas its own | imitati ons Phamesordypnovwds ent i n
an awio channel, emaiprovides nacoustianformation,and SMSs even more limited. It is

naiveto think that a camera just captures and reproduces reality. Images and sounds are
affected bytechnoloy 4 lisnitations. Sources of échnical distortion include limited image
resolution of the video camera, inferior contrast ratio, sharpness problems, poor reproduction

of colours, and clipped audio because of bandwildthitations. So far, even the most
advanced higliefinition cameras cannot cope with the sensory richness of thifedhing.
Notwithstanding the digital nature of many storage formigshnical encodingrocesses

inherently require simplifications and approximations of the real image. Technical
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conversions during signal processirggult inconversion losses and the lowering of signal
noise ratios.

Even more important are the conceptual truncatibatresult from the characteristics dfet
chosenmedia. In audiovisuamedia like film, TV, and videg the fundamental issue is the
apparent denotativaature of the images (and sound&).shot of a house can hardly be
misinterpretedit is just what it isSuch a shos i mp | y Loskahgre is a liouseot just

any house, but this particular ooe Ampaértantdetails of the house are displayed with great
fidelity. Stills and moving imageare markedly denotative with respect toarete objects,
phenomengand persons from our physical reality. According to film analyst James Monaco
it is exactly this denotative nature of filthat causes big problems because it pretends to
show the worldas it is,butit realyd o e s n 6t . M are seaengdliciata ¢hg absolute
truth about reality. In fagtthey show a distortedbiased reality. Any film, vidgoor TV
programme is a selective, tendentious representatiaeality, a personal interpretatiar
reality rather than an objective reproduction. Indeed, for each fihonhakers decide what
viewerswill see and whathey will not. Theychoosethe camera position, camenagie, and
camera movements like a zoom, pan, trackroll along with the staging, composition, and
duration of a shotThey also decide about the assembly of separate isihota storybased
sequence. Thegdd music and sound effects to make things more dramatic or cheerful, or
they add a laugh track to make it seem funny. Each sktiecisions has an impact on the
meaning that ipresentedo the audience

The richness of expressidhat most sign systems offer provsda solid foundationfor
manipulating readers, listenersand viewers This holds for mass median general.
Newspapers and TV news shows are likely to represent established powers and institutions
rather than independent journalisifihe manipulationsof imagesin the former Russian
republic were disreputable. Propagandisetouched photographisy replacingimages of
unwelcome opponenta photographs witlbushes, planior other neutral objects to preserve

the assumed purity of the message. In the 198@s German film directoLeni Riefenstal
developed a new promotionfilim genrethat unconditionally glorified the political ideology

of the Nazisthrough such films a$riumph des Willengn 1934and Olympiain 1936. Such
deliberate manipulation is not a rekid the past, though. To become a leading politician
today, candidates cannot do without modern mass media promoting ahethe ideal,
sympatheticcheerful, reasonable, reliabnd competentandidateso votefor. Competence

and expertise are outshined by the biggest smile, the nicest, stotitthe most sedissured
attitude cautiously orchdesated and controlled by spin doctots. the simmer of 2008
newspaperseported that a photograph of Italian prime minister Silvio Berlusheshibeen
retouchedt o ma s k a astchataapgeared lra painting in the background.
Berl usconi 6s advisors had decided to simply
Ber | us c o asad Bonourabée gred decent leader. Ironically, the paibyiegghteeth

century master Giovanni Tiepoleas titledTimeRevealsTruth [La verita svelata dal tempo

which indeed happened.

Besides polits, commercial advertisings concerned wittwittingly promotinguntruths. The

cleaning power of detergents, the seductjualities of perfume, the aromatic taste of coffee,

the whitening effect of toothpastéhe defining characteristics ahy productare advertised

with the sophisticated use of attractive imagesreat the right connotationand bypass

viewer® cognitive system It targets irational, primitive, subconscioumental activityso

thatwe arereceptiveto the message. Even though we may be well aware of theide

seductive Photoshoppech o ns en s e, we d0r e dde rgthiglaut aecept it. and ¢
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Indeed, every company knows that sales increase proportionally with advertising efforts. It
seems we want to be fooled.

Such bias and distortionappears inany mediatedcommunication. Unlike window glass,
whose transparency offers an (almost) unperturbed view at the world behind it,
communication media inevitably deform messages. Any message that is created, stored,
transmitted or diplayed is subjected to noise, distortion, truncatiand manipulatn.
Viewers should protect themselves against the suggested reality by learning to be sensitive to
the underlying connotatiorad distortions

Our truncated perception

Human perception is largely a matter of information reductiorour continuous efforto

making sense of the wotldve have to selectie reduce the amount of informatioo t

proces. An ancient man in the wilderness, taken by surprise by a bear or a lion, could only
survive because of a quick judgement of dhrerall situationthat negleced irrelevant details

like an account of the different types of platitat werecrushed by the swiftly approaching
monster. Taking such details into account would require too much processing power and
regrettably too much time. Evolution has made us powerful information reducers. We need
only very few cl ue sAcdomingkonGestaltheonyaweuSetemplate n g o n .
a circle, square, house, tredgo quickly recognse patterns. Ifwe sense rough patterihat

more o less matchs a template, we swiftly recognise the pattammd identify it source

Roaring sounds and the rough shape of something big quickly approaching gives us enough
clues toidentify a predatorand run away without hesitationTe mp | at e mat chi ng
sufficient model for explaining humarerceptionas a wholéecause it would requings to

hold an immense number of templates in our memory to cover all the objects and processes of
the world. There is more to it.

Perception cannot do without our knowledge of the wdrleerefore perception is driven by

our theoriesof the world. We use our knowledge and previous experiences to hypothesise
about the external world and use tihdormation we receive from ousengsto deciding
whether toaccept or adjust athypotheses. Save continually subjecbur observance® a
hypothesigesting procedure. According to this viewerception is a highly subjective
experience because personal meaning is constructed based oblexyataonal knowledge
Since we are constrained to a limited set of percepttal the process of perception is highly
driven by probabilities and expectations. We takancesased orconclusions from lite
empirical evidenceThis makes our judgements faster. We know the risks remain low since
i t highly probabe that whatwe expect tohapperwill happen Consequently, we are taken

by surprise when something unexpected happens and refutes our hypothéses what
conjurersexploit They are the masters of deceit. With sleigithand they painfully
demonstrate the limitations of human perception by first cautiously helping us to develop
obvious (but invalid) theories and then disprove these by sigowiconflicting outcome.
They first make us believe that the magat is empty, and thethey suddenly pull out a
rabbit so that in the most literal waywe cannot believe our own eyds daily life, our
perception may fail dmatically when our theories about the waoldve to benadequate.

The simple action of walking down the stairs requires the complex interplay of visual cues,
our balancemechanismmuscular tension, and feedback about the position, ,aengliespeed

of our body, legsand feet. We rely on our knowledge about gravity, our assumptions about
the regularities of stairsand our previous experiences with loose carpets and continuously
test hypotheses about this particular staircase against our sensory Sipcgsperception is
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so highly practicedthe hypothesigesting process is auton@atnd outside of our conscious
awarenessThe whole action is performed with a limited set of sensory dataimmdost
casesit works out well.In the worst casewe are confronted with the dramatic consequences
of using a staircase theory thatns outto be invalid, even when nothing is wrong with our
eyes.

Neuroscientist Henri Markratakes this ideane step further. He says the human brain is an
imaginarion a machinghat has learned to imagine the world on the basis of rough, partial
clues. We donot need ¢ omplae toewitavaglie hents.pCun c i t
brain will make sense dhem This idea is supported by experimgim which subjects with
cochlear, retinaland brain implantghatrestrict sensorinformationunderstood &ull picture.

Our brain fools us by making us think that we perceive the worle&gnw factwe 6 r e
imaginingit.

The subjectivenature of perceptiomeanghat the things we see and hear are not necessarily
the hings that other people see and hear. Some people adhere the theory that gnomes exist:
little people about 15 centimetres tatho wear peaked red caps andeliiappily in the
woods. Since perception is driven by thedityese people malgappen to detect a gnome
every now and then, particularly partial darknessSuch detections in turn reconfirm and
strengthen theep e o ptheery and increase the likelihottht they willperceive gnomes. A
similar selfestablishing mdtanism can be found in superstitiabscure therapies, religion
and even in sciencélany people seem to be prepared to accept superndbe@ies about

the world that lack any empirical or satific foundationsuch ashomoeopathy, magi@arth
rays, ghosts, heaven, witchcragpells, UFOscanals on Mars, occultism, the paranormal
magnetisers, spiritualism, aromatherapy, faghaling and many more. When you believe that

a disproportionate percentage of the aamsthe street are blue pickups, you are likely to
notice a lot of blue pickups. In all casésese theories drive perception and thus effect their
self-confirmation.

In serious domaingerception isalsobiased by theoretical premises. Xenophabitostered

by selective indignatiortowardsimmigrants Those who are obsessed by the fallacy of
foreigre r spiie and iferiority tend to magnify evidence that suppgottiat theory while
neglecting anythat refutes it Likewise, scientists, desperately searching for evidence
supportingtheir groundbreaking theory are likely to see the evidence even if it is net ltmner

1988, physicists Martin Fleischmanand Stanley Ponbelieved hat they observed cold

fusion which many considdo bethe holy grail of eargy production. For decades scientists

have been working on nuclear fusion researam or der t o sol ve the wol
They are trying to create a stable and controlled mim, which would be a cheap and
abundant source of ergy because itequires onlywater as fuel The fusion process,
however, typically requires temperatures up to one billiokelvins, which makes it very

difficult to produce in a laboratoryFleischmann and Pons, two leading and \nespected
scientists m their field, claimed to have realised nuclear fusion at room temperature in a
simple tabletop experiment. After the first wave of excitement about this breakthrough (there
were already rumourhat they would bewardedthe NobelPrize), problems arosehen no

one else managed to reproduce the original experiment. Tpadédefusionhas not been
achieved The researchers strongly chasing their theory of cold fusion perceived things that
wer enot real | yt htirse rdeo.e sAldtt o gdegphbmheease. Essentiblly, f r o m
the idea that perception is about the processing of sensory s8malive because is unjustly
neglects the ofteaverwhelmingnfluence of the prejudicese have about the world.

41



Failing communication

One may wonder if the case of the Pytleflects successful communication. It is difficult to
check if the meaning extracted by the priestactly corresponds with the original prophecies
of Apollo. In general, the problem of communication is that it is apt to fail. There are many
examples of miscommunicationith a dramatic impact. In 1977wo passenger aircrafts
collided on the runway of Los Rodeos AirpantTenerifeafter the crew of one of the planes
misunderstood the instructiofi®m the tower. They thought they were cleared for -t@iike

but the tower only specified what route to follow atekeoff. In the crash583 people died.

All alongthe communication pipelinenany things can go wrong. Syntaaticorsinfringe on

the rules of spelling and grammend are likely to produce unclear, agibus messages that
cannot be decipheregery well. A sentencé i ke At he swiffle horqge &
seem to make much sense. Using our imaginati@nmight speculate that the message is
abaut a horse, possibly a fastnning horse. The conterf communication may be of help

here: being at the horse races would provide some extra reasstivaintbe interpretation

was correctlIf we were at a flower sip or at a pop concenve would certainly be lost. In

film and TV, the syntax is less strict, yet there are some conventions for framawvig the
cameraand preserving orientation. The laftéor instanceis about preserving the acts 0
sightlines or action lines across subsequent simobsder to maintain the overall geometrdy

the scene. A closep of actorl looking to the left, followed by a close of actor 2 looking

to the rightalong the same angle suggests a scene where the two are facing each other. When
instead both actors lodk the same directigrihe spatial relationship fails and no dialogsie
conveyed Nevertheless, wittingly breaking this grammar nsle usefulway to deliberately
disorientite the viewer Such a techniquean be observed in many music videos, TV
programmesand feature filrs. When it occurs accidentallsthough, for instanceduring the
transmissiorof a football matchyiewers arenot able to construct a mental map of spatial
conditions in the scene and may fiheéns e | ves mi st akenly jubil ant

Miscommunication can also be a perception problem. In a noisy amam we might have
difficulty picking up spoken wordappropriately. Generally this need not be a problem since
our mental process of hypothessting compensates for this. In extreme cases of sparse
incomplee information, however, this process fails and we start reading into the message with
the wrong theories without being able to check the correctness of the derived meaning. So we
think we understand, but we donoét.

Another category of failure is semantomplexity. Wellformed messages may still be

difficult to understand. Messages can be so complex or detailed that the receivers easily lose
the thread. Only very few people wildl be abl
general theory of relativitywhich requires deep insights into the physical concepts of space,

time, massand energy and sufficient proficiency in the mathematics involved. In getieral

sender of a message should take into accourkrtbeledge and expertise of the receiving

party. If this is overestimatedhe communication will fail. Logical propositions are yet

another source of problems. How to answer a simple question asfibo n 6 t you | i

cof fee?0 Saying ned cyoad dd amebéatn Itihkae d onfdfee e, b
confirmation you could have answered yes instead. Multiple negations arouse even more
confusi on: AWhy shoul d | deny that Oum not

cognitive systens just not quite sugdto cascaded logical reasoning. It is not that easy to see
that you are the grandchil d of ,theilogichlaignher of
attached to the wall that say#-orbidden to hang up sigdg confusing Is it a joke or what?
Occasionally speakers may mistaken3pyi nlascéh ot h
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refersneithert o oned6s foreign | anguage skills nor t
a Freudian slip: mixing speeelttions with private thoughts or subconsciteedings thathad

better not surface. For instance, intrigued by the really giant nose of Mr. Jones, you might
inadvertently sayfi He,IMr o Nose! 0

In addition, a complex mix of s@lcomponents like proverbswvordplay and humour
challenge the audiente get wise tdhe meaninglt often includes eponyn{svords that have
multiple meanings), metaphofsmilarities), hyperboles (extreme exaggeration), irony (using
words to express the opposite of literal meanig)understatements (downplaying a big
issue),all of which require some intelligence and knowledge of the world to understand.

Tha 6s why it is so difficult for computers t
Londono, when spoken with irony (try it out
do you think I édm crazy?0, whi ltoevisuallmediphtdxtsy s h a

are loaded with index signifiers, challenging the receiver to capture the connotatiuers
than the denotations.

Politicians are apt touse very unclear, inconclusive phrasing, leaving mudom for
interpretation The strategy is as simple ass effective: first reassure the people with an
attractive promise, themake the opposite decision and finally get away with it by
unconcernedly referring to the original mags. Especially when they are in trouble,
politicians seem to deliberately pursue miscommunicabiprcreating confusion or using
veiled | anguage. Un c | e ais grosvinga proelunterity is igh, frackk e A T h
is up, peopl e are wo dkke bug.andtd tbesetentthat wedisd g o o d
we a k n e B magved aneiib just want you to know that, when we talk about warfreve

really talking about peace w madsebyformer US governor and president George W. Bush

It is likely that hese peculiar statements weareade on purpose to disguise problems
Admittedly, some believe they were made by accident

Messages caioh be evaluated in a vacuum. They always refer to aspects of the world and
serve a particular purpose, are directed to a particular audiandelocated within a
sociocultural contextMeaning is not just an invariant dite of the message but is largely
determined by the context of use. A signifieay effect a different understanding in different
communitiesdepending orifferent languages, different ritualdifferent etiquettedifferent

clothing, different attitudes, different lifestylemnd so on. Two street gangs violeritjhting

each other with baseball bats, knuckledustans! knives will probably take no notice ch

police officer politely askingh Ex c us e me, excuse me, do you [
name is constable JmBronmnd i f you dono6t mi fodyou:pleasgave ar
would you be so kindstoé 0 Thetones i mpl vy doesnb6t theaessageigime si
thewrong tone, wrong stylendwrong wording at the wrong place. Another situational error

would be neglecting a dress codee cause t hi s v ectatioast s ispat opl e 6
limited to parties or official occasions. Every situation requires its own cod@eokay to

wear a swimming suit on the beach, but it puts forward a different messagevatreat a

funeral. Crosgultural differences are yet ahetr source of contextual misunderstanding
Hilarious mistakes have been made in international advertidimgnternational advertising
campaignfor "Schweppeslonic Water" tanslated in Italy into "Schweppes Toilet Water".

After the introduction in South America of the Chevy Noaanew General Motors car, the

company found out that in Spanish "ma" means "it won't go". Now they understood why

sales fellshort! Tourists and businessmen should always take care when dealing with other
cultures. Common Westeiuropeangesturedike shaking hands, wavin@r shrugginghe
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shoulders can have completely different meanings iarqtarts of the worldA thumbs up,
which signifies satisfaction or approvial Europe and Amerigas very impolite in Australia.

Sometimes, most peculiarly, the communication can be perfect and the receiver may full
understandhe message the sendaeans but neverthelesshe received sesponseappears
opposite to the senderdés intentions. Thi s i
ignored because it c o n f itleaschelefs ov ibéhdwviouts.nFer r e c e
example, smokers hate deal with two opposing truthél like smoking and fismoking is

dangeroud By mentally eliminating one of these truths, the inconsistency is removed. The
process is hi ghl yissordiffiautt ioahangel our behdviauE\iers whenh y
wedOre convinced that wgdrathe argumerstand sick ghe s mo k i
habit. In psychologythis is calledficognitive dissonance the idea that we want to preserve

the consistencof our beliefsand our behaviourdVe hear and understanidet message but

ignoreit. A second example of a response that seems to coniiitthe messagkas to do

with smart reasoning. Sometimes, smart evaluation of the message provides new metights t

call for a different response than the one asked for. In the Netherlands every now atitethen
authoritesannounce a fArush hour al ar Mromusngthéirch ai m
cars. However, quita fewdrivers concludehat this will be an excellent opportunity to take

the car because the streets will be nearly empty because of the message.

Indeed, communication is a delicate process. Effective communication will never be easy.
Mistakes lie in wait, either on the semdé s ostihdee r ecei ver diddless de or
messages are transferred. It is quite likely that many of these misunderstandings are hardly
noticed, thus suggesting a pseudo common ground while they accumulate a series of hidden
differences thatould eventually lead to hostile outburdby individuals, groups, or even

nations.
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Chapter 6 The Mystery of True Knowledge

If animals could consciously notice the way we humans communjcdtey would be
astounded by the incredible amount and variety ovemations we engage in. The verbal
repertoire of cows is welknown to be quite limitedand the same holds for their body
language. Human languages comprise up to many hundreds of thousands of different words, if
not well over a million, many of which ka different meanings in different contexts. We
read, listen, watchand talk all day using a wide range of channels like books, billboards
traffic signs, TV, newspaperemail phone andSMS, occasionally interrupted by a good old
faceto-face dialogueWe engagin an avalanche of messages loaded with significance. An
alien civilisation out there in outer space searching faggns of extragalactic lifemight
suddenly come across a mysterious and persistent etedusticbuzz surrounihg our blue
planet Without claiming that all of these messages reflect the profoundest intellectual
gualities of our speciesit is fair to say that they are the key to acquiring and sharing
knowledge. Messages help us to express, to jualygeto extend our knowledge. Today we
capitalise on the knowledge accumulate@r many thousands of years in clay tahlbboks

and computer fileghat constitute our eve*x x t endi ng <col |l ecti ve memo
media technologies are indispensable for this since they are the prevailiegscafrour
messages. We use them for the creation, stpeagetransfer of our knowledgbe it about
medicaltreatmentsbuilding skyscrapersor simply cooking a meal. They conner to the
culture, the newsand the people adur communities. Media are the cognitive tothat help

us to extend our knowledge of the world. In many cabey stretch our mental horizons and
help us to achieve a better understandintp@fwvorld and ourselves

The power of knowledge

Over the last two decades it has becdaghionableto conceiveof our economyas a
knowledge economyStressing the importance of knowledge is not new, howé&heradage
Aiknowl ed goés conmsnonfy attriteuted teixteerth century philosopher Francis Bacon

or sometimes to his colleague Thomas HobBéawilar statements even date back to the great
Persian empire,800 years ago. Bacon represented a new scientific movement that promoted
the search for true knowledghrough observationand that condemnd simply accepting
fallacies and prejudicesnposed by authoritp r t r adi ti on. AnKnowl edge
the enabling qualities of knowledge, encouraging people to &teichuse it helps them to go

far in the world. So, knowledgead beervalued for many centuries, but a new era favouring
knowledge as the key element of life was yet to come. At the end tii¢héethcentury the
emergence ofligital technologiescreated a disruptive and irreversibleangein society,
putting knowledge at the core of economic activity. After many thousands of years of steady
farming and over 200 years of industridévelopment, the recent digitisatioh society las
completely changed the economical landscape. The focus of economic activity shifted from
material products and timeassociated industrial processes, smoking chimneys oscblls
workers, to virtual productsand services: content, software, connectivity, consultancy,
banking social networking online advertising online shopping and so on Among the

wo r | d 6 gcompangesire Boogle FacebookMicrosoft and Twitter which all beame
multi-billion-dollar businesses using knowledge as their core asset. Nicholas Negroponte
founder of the famous MIMedialaly aptly explained thishangeas a shift in the economy

from processing atoms to processing bits. In many respects, th@tradéconomy cannot
compete with the speed, bandwidtmemory capacityand intelligence of the digital
economy People have achievedicess in online banking, stock tradeotel bookings,
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electronc mail, epublishing, gamingvideo conferencing, tax declarations, online ordering,
traffic control, parcel trackin@nd,unfortunatelyalso cyber crime

Material products are still being manufactured, but thesst importantcomponent now is the
knowledgeembedded in themTV sets, smaphones and tabletcomputersuse the latest
technologies for signal processing, noise redugtaom imageresolution. The knowledge

about how to ppduce a product is more valuable than all the materials tosexke it The
chipinside a car is more valuable than all the materials used for the coachwork, wiaddws
wheels. In any professipmworkers raise¢har knowledge and skills tbring them up to the

latest standards. Loskilledjobs are about to disappear. Bench fitters have to be able to use
the latest computadriven machines. Nurses have to continually update their knowledge
about diagnostic tools, medicatiorsn d t r eat ment me t dreoleks activel o d a y €
inspecting their crops outsidand insteadmonitor and control their business with

computes. Less romanti c, t hat 6 s f o,knowladgeeas.the Fr om
driving force for the development of new products and increased production efficiency, which
provide an economic act@an advantage over its competitors. This is why governneerds
industries keep investing in educatisasearchand innovation. In the en&nowledge is the

key to economic power.

The nature of knowledge

The ironic thing about knowledge is that our
quite know whatknowledgeis. Knowledge is a difficult thing to grasp. Apparently it is
something we can acquire, we can shanel we can transfer through messages. Knowledge is

not the same as the messages we conipdss certainly not the equivalent of the words or

the characters &t make up the messages. Transferring knowledge is not simply sending a
message. Teachers explaining to their pupils how to add 6 waiit @ways try to find out if

their pupils got the messageven if the pupils sayfiYes, | se® t hey st ull | cou
Transferring knowledge involves a seimsaking process. This suggests that knowledge is of

a subjectivenature. On the other hantthe ability to add two numbers is easily tested as an
objective fact of the world. So, to what extes knowledge something very personal, located

inside our heads, and to what extent is knowledge something objiettvexists independent

of ourselves?

In the objectivist view knowledge of the world exists independent of the individual.
Objectivism regards knowledge as the set of natural entities, anégrinciples that govern

the world. We can get to knothem through experience and observatidie can reason

about the observations and develop theories about the worlddltain test empirically. For

this we use scientific methods rather than any subjeoieslike imagination feelings or
dogmas. The wre evidencave collect, the closer our knowledge will approach the reality of

the world. Basically, it means that we are engaged in discovering the world as it is.
Objectivism reflects t he premi se t hat Aree
undersanding of the world as much as possible to the way reality manifests itself. The rules
and principles that govern the world are independent of our understanding, even independent
of our existencelf life on Earth were suddenly wiped oudgr instanceby a lethal virusor a

nuclear disastethe rules and principles of the solar system would still apply and the planets
would unconcernedly continue orbiting around the sun.

In the sulpectivist view, there is no such thing as an external reality that we get to know
through discovery. Subjectivism says that the observer and the observed cannot be separated.
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Reality is the result of our personal interpretatidfe create our own knowledge of the world

and our own truthsWe are active makers of meaning and heavily rely on our background,
feelings, emotionsand prior experience® do so As opposed to the objectivigtea that

Areal ity constructs t he per sono, subjectiwvi
However, this doesnot mean t hat anything gc
meaning of othersand through tis process of social negotian, a common understanding

can beattained. In the endknowledge is a social artefact

Even till today philosophers have argued about these different approaches without ever
solving the issue. It is commonly accepted now that knaydeldas both subjectivand
objective traits. Only very few subjectivists today deny the existehae true reality out
there. These soalled solipsistglaim that life is only a dreaja proposition that is interesting

but hard to verify or refutBy far the majority of subjectivists recognise that reality is bigger
than themselves and that the solar system will outlive thenthédsame timegbjectivism
displays severe weaknessesmeXican Philosopher Thomas Kuhexplained that the
objectivist approach is not capable of providing objective, absolute trb#tause the
justification of theories is overshadowbg the process of social negotiation. Brilliant new
theories have a hard time tiet) accepted because they challenge existing theories, which are
likely to be defended tenaciously by the scientific establishment. The work of Albert Einstein
is a revealing case becausemained controversidbr many years. In 192he was awarded

the NobelPrize for his early work on the phoetectric effect, which was outstanding lwas

not what is generally considered his masterpiece, the general theory of relatnty
enervated Newtans | aws of moti on and gravitation by
no longer absolute and stalguantities but are distortachder the influence of mass. The
scientific community just needed more titoeaccept and appreogthis new approach.

Although these different views on the nature and origin of knowledge to makenutually

exclusive claimsin practice they overlapquite a bit The shared motto could Ifesality and

the person constitute each oteFhousands years agelatodefined knowledge a§ustified

true belieb, whi chhcokherpebeonal aspect (dl bel i e\
(Ajustified and trueo) . We should have [|ist
appropriate compromise long ago.

Between noise and understanding

It is said thata lot of our knowledge is stored in books and journal papers. This is probably
correct: written texts allow us to enjoy the extraordinary lines of reasoning of great thinkers
from the past. We can directly access the groundbreaking works of Rlew¢ton and

Einstein or enjoy the great expressive powers of Shakespeare and Goethe. This is only one
side of thecoin. The other side is the difficulty of getting the knowledge out of the documents
andreonstructing it correctly in the readerds
not straightforwardTo fully grasp the significance of the work of, say, Einstéwe reader

should possess quite some expertise already. Many people will b ditégally read the

words and sentencdsat Einstein wrote and may notice that the text is in English (or perhaps
German) about some difficult topic regarding light, timed velocity but will not understand

whatit says. Primary sclod children will probably gain no new insights from the text. They

will be able to recognise the characters &mdead them out, but they will have no clue
whatsoever of the significance. An illiteratep er son woul dnot atbesten ge'
guessing that these strange black patterns on the whitegbegsts must be characters.
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Cats and dogare certainly able to perceive the black spots, but after casual inspection (if
inspection is madat all), they vill classify these as irrelevant background noise: hard to eat,
unnecessary to hidedim or to chase away. So, ignorance only allowstharpercetion of

noise. Likewiseilliterateswill only see noisealbeit that they will understanithat they must

be looking at a text. Schoolchildren perceive the text as plain data: they will read the arbitrary
characters and words as unorganised facts without any meaning. They use their knowledge for
recognising the characteesd maybe some wordd) u t they donot see th
produces the weflrticulated sentencesnd the underlying meaning. Thvast majority of

people will likely see some informative interconnections or even understaaid this
sentencefiduring continud acceleration of the particle its mass will increase, whereby it will
not be abl e to exmefedsdnfotmaton abqutehe delatoriship betgdert o
one parameter (acceleration) ambther (mass). They may learn the sentence by heart as a
organised fact and replicateata partyto impress the guests (I suppose #uost of showing

off false expertisehappens a I9t Still,t hey woul dndt qaeitatkieg akonto w wh &
Understanding thevritings of Einstein requires detailed kntedge of the concepts of matter

and energy and the underlying mathematical procedures. Science students and physicists are
likely to get the most out of it. They will be able to internatise knowledge and integrate it

within ther existing conceptions and experiences. They will go through the texts and extract
the hidden logic and principles that need to be understood and captured in order to achieve
masteryin using the knowledge for specific purposes. This kndgdewill not be an exact

copy of the original work: thereader will modify and personalisgéhe knowledge to
meaningfuly integrat it into his or herinternal cognitive structuréNevertheless, chances are

high tha he or shegets the right picture.

These examples demonstrate tivaatever is captured in a book, the thing that we get out of
it can be either knowledge, information, data noise, dependent on our feisting
knowledge and understanding. This ibatv makes knowledge a knowledge amplifier: the
more you know, the more you will learn and understand.

The hidden treasure

British philosopher Gilbert Rylepublished an anecdote that explains the limitations of
learningfrom written or spoken textguite well Medieval knights, he says, are wietiown

for their tendency to save desperate maidens locked up in castle.tdley possess the
moral and formal attitudehat produces the behavioural stgieengaging in various rescue
operations. The knowledge required for these is hard to describe and will comprise only very
few explicit behavioural instructiorend ruleslike, filf the castle is surrounded by a canal, if
the guar ds doéa dNostofdhe requeed kmewledge baanmt be made explicit.

It is subtle, contextlependent, intuitive, creativand instinctiveand it is directly linkedo

action. Hence, teachingoung aspirant knights cannot be done very welbughbooks or
lectures Instead, the aspirants should be involved somehow in situations where they are
confronted with the regred behaviours. According to Rylé is a huge misconception to
assert that all knowledge can be taughth written or spoken wordsin many cases
knowledge cannot be captured in explicit rules and instructie@tauseit is directy
embedded in practical actions and behaviours.

Unthinkingly lifting a suitcase that turns out to be empty will make you look like an fliot

it shows how your knowledge about suitcases and their expected weights and the muscle
power that usually is required for lifting these is seamlessly intertwined with the aation

lifting. Physical chemist Michel Polania s t he first to intro,duce 1
which he explained with the example of riding a bicycle. It is quite unlikely that you will be
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able to learn how to ride a bicycle by just reading an instructitendl Please try it out:
fiStand upright with the bicycle between your legs, your feet on each side of the bike. Place
your right foot on the right pedal and carefully transfer your weight onto it. When the bicycle
starts to move forwasjl quickly dace your left foot on the left pedal, which is just in
opposition to the right pedal. Koeo# the rball.e h a n
Whenyour left foot has slightly passed its uppermost posijtgimft your weight onto itTo

steer to tk left, turn the handlebars to the right (note: this is counterintuitare) lean
slightly in the direction you want to go. If necessary, turn the handlelgais Practice with

wi de turns bef o Mhesahstructiomgay lsok quiteppreiser{amdhey@re,

but they will not be very helpful becausthey lack the essential subtleties of timing,
balancing and responding to sudden disturbances that can only be learned from practical
experienceTo describethis implicit, proceduralor tact knowledge Gilbert Ryle usedthe
phrassn k nowi ag how know how to do it, but you c
Aknowi:g ¢ctarativedarticulateor codified knowledgéhat is captured in written or
spoken wordsBooks and web pages are swl&l for covering codified knowledge, but they

fail dramatically when it comes to tacit knowledge. Radio, ahd film are known for their
engaging narrativesand dramatic impactNeverthelessthese are all oneay media that
compel thereceiver to remain an outsider withdakingany active role or controlling power

in the story Games, simulationsand virtual worldscould make a difference here because
these exactly put the usat the centre of the action, thus enabliim or her to expresscit
knowledge. These media increasinggncourage intelligent, adaptive responses and
sometimes even literally offer artificial charactéor usersto interat¢ with. Hence, media are
becoming the platform for our interaction with the world, enablugy to exert tacit
knowledge, as is already the case for compassisted turning lathes, stock fragj tools for

data manipulationproductivty software, and many more.

Taking a completely different perspectivge come across a peculiar type of knowledge
generally referred to @netaknowledg® or fimetacognitioro: the abilityfor peopleto have

knowledge aboutheir own knowledge. If you possess certain knowledge, you will also know

that you know it. Interestingywe al so know t hat we dondt k nc

know that | dondt knowlL ihlo@ewnayplavd forgoitethatrwe s ur g
have certain knowledgeve d knowbthhat we know. The worst thing that could happen is
not knowing thatvwe dono't know: It reflects 1ignoranc

Unfortunately, it is abundantly prexst. Metacognitionallows us to evaluate and regulate our

own thinking and thereby improve our strategies of thinking and learning. It is directly linked

with selfawarenesand conscious thoughit makes us the se#fware, conscious individuals

we are. Metacognition is generally assuméal bea unique human capacjiglthough here is

some evidence that monkeys and dolphaiso display cognitive selawarenessand are

capable of monitoring and regulating their own states of ntitwvever, onsciousnesss

hard to replicate inamachine Comput ers are great at data pr
have a clue (yet) abouthat they are doing.

Limits to truth

As Platowisely noted, knowledge is justified true beligfterestingly not all knowledge is
justified to the same extent. At one side of the spectrum is scientific knavlbygts
method it requires extensive justification, thus obtaining a status of high validity. For
instance, our knowledge of planetangtion is outstanding because it has been the object of
empirical checkig and doublehecking over many centuries. The predictive power and
precision of Newtod s  tedraeeomatchless: we can foresee all eclipses in the next few
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centuries with unbelievable precision. At the other ehthe spectrumwe see people who
emphasise their belief instead of justifying its truBome people have the true belief that
gnomes exist, and they easily but indirectly justify it by the fact that one morning they found
their messy gaeh mysteriously raked up. Their cri@fior truth are not intellectual but
emotional or spiritual. They have developed an intense, personal conviction about the state of
the world and see empirical evidenoé it everywhere without taking into accouiis
plausibility or likelihood. It is hard to refute their claims because of the fundamental
impossibility of demonstrating the nonexistence of things. Although their knowledge lacks
any empirical substantiation and looks very much like imaginations indelicate to
disqualify it because similar considerations apply for religiwhich commonly commands
considerable respect.

But even scientific knowledgéas its weak spots. It is temptitg believe that science is the

route to absolute truthAfter the work of Newtonwho managed to capture the complex
movements of bodies in simple mathematical equations, scientists strongly behaved

mat hematics could descri be al |thetFterch physicidt dés p
PierreSimon Laplaceclaimed that if only we would know all the forces in nafuve would

be albe to use mathematide calculath ow t odaydés worl d transf or ms
and nothing would be uncertain. Thi&leterminationtheoryd i the past completely

determires the futurei would mean that everything would be knowable beforehand
Uncertainty, chanceand even free willvould be just illusionsThe churclstrongly opposed

this idea because if everything was kmolbeforehand and nothing could be influenced, what

would be the point of trying to be good, pipos repentant? Why should we blame criminals

for the crimes they committed when they coul

Science itself demonstratedathLaplace was wrong. In the 193@sustrian mathematician

Kurt Godel proved that many problems can never be solved with mathemBcalso
demonstrated that mathematics was not capable of proving anything abbeiatits itself,

for instanceit could notprove its own validity. So, for fundamental reaspitss impossible

to calculate the world. At the same tingriantummechanics arose, starting from the very
idea that reality expresses itself by chance. Quarheorists Erwin Schrodingand Werner
Heisenberghowed that observatiomse loaded with probabilities and that uncertaintgns
inherent characteristic of the world. Somewhat |atbaos theory demonstrated the limits of
predictability. Weather forecasts are the infamous example of the limited reliadfility
calculations largely because small inaccuraciesinput variables may produce huge
differences in the calculated results. Philosopher of science Karl Peppkined the
temporary nature of true knowledge by pointing at the fact that the starting points a&scien
can never be validated: there is no rock bottom of knowledge that groundshei
knowledge. A scientific theory is the best theory available until it is refuted or until a better
theory becomes available. Hence, scientific knowladgeherently uncertain and temporary.
Theories are regularly replaced with new theories that produce better descriptions of the
world. Even the solid Newtonialaws thatdescribeplanetarymotion were replaced with a

new theory to include relativistieffects. When you browstarough a scientific papgyou

wi || be surprised to see how oftensdgilhmed,ut h
Awe suggest o, Awe andipwe slkeopediweMbztl i ervewl ed
appear improper in the long run.

Nevertheless, knowledge is the most distinguishing asset of our sgetiekls the key to

money, fameandpower, all of which are greatly compelling. Pretending to have knowledge
is a natural human tendency: indeadbody wants to be regarded a nitwit. Showing off
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your supposedexpertise is a social phenomenon, the cognitive anelof the physical
intimidation that animals displayp gain status, recognitipand respect. It is complemented

with witty statements and persuasiveness. Successfully disguising your ignorance may easily
help you to become a welkkspected consultant, politiei, or even president. Lying can be

quite profitable.

Media and truth

Google Twitter, Facebook Wikipedia and TV network are becoming the mainstream
sources of our knowledge. Such media also are the appropriate channels for amplifying
falsehoods. Firsta great deal of the knowledge availablenisorrect Second, the distortive
properties of these medtan easily be use manipulatingnessages, which further affects

the validity of the knowledge.

Often both problems eoccur. Commercial advertising the ultimate examplesven if we

know bef or elhtetaken ih. Wa knowvtki genreve know that what they are

sayingis all untrue We understand that the enthusiastic presgureesing the revolutionary

cleansing power of product X spesakn behalf of th washing powder company that just

wants to increase its sales. It is quite unlikely that after imgwhe commercial you would

excitedly run outsideand exclaim that finally the problem of washing is solvett could

make a difference if this breakthgtu in washing power were communicated by an
independent scientist that is, a real scientist, not an achora white labcoat portrayinga

scientist. Indeed, the person who is speaking makes quite a difference. The wfetitey

sender is of utter importance for the interpretaton d j udgement of lft he me
someone says that the weather will get cloudy and rainy in the afternoon, it makes quite a
difference if the persorsian official representative of a raetologicalstation or my chatty

neighbour. The problem with media is that it is often unclear who the sesnd&hile in a

common conversation we will be able to discern the sender as the person who performs the
speeb act, this doesndt hold for Imedisa hlairide t foi
sayso. | n f aktthese mediadictajes thencorrcealment of any symptoms of the
speech act o0s e qui v adtiemnprocess.t Wee seldom sseea cameragy r o d
microphones tripods stage lights or any other cluesbout productionn movies, news

shows, or documentarie&verything is set up to enhance tingpressiont h a t what we
looking atis all real This is amplified by the manifest denotativeture of (moving) images:

the images tell what they show. Thus, the medialy seems an autonomic process
whereby the images appargntlarratehemselves.

Concealing the messageoduction process also occurs in written texts. Linguist Emile
Benvenisted i st i ngui shedo banadveddi dihd st Ddreo uses ¢
detached, objective writingtyle. All characteristics of human speegtoduction are lacking:

Al 6, MAyouo, ,dndrsooneace notfisgdadontrastd di scour so direct |
the reader in a personal way, as is common in letspechesand some fiction. Moving

images often present histoire because message production is deliberately kept out of sight.
The style of TVnewsreades s p e a k i n draditiopallyhnevesrteanéraree trained to

read their texts flawlegs from autocue mimicking robotlike neutrality. Presenterhat

would display any natural symptoms of human speech production like stuttering, mistakes,
words | i ke Al 0o andor iicproplete sentgnoeser likely toabm firadr

instantly. It all fits in trying to avoid discours in favour of histoire. Images as well as words

are no longer expressed as opinions but presented anonymaths$yich great detachedness,
determinationand perfetion that they pretend to reflect reality. Thtise world is depicted in
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the way it would be perceived by the aleeing eye oGod. The viewerseasily adopt aision
like that.
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Chapter 7 Getting Wiser Every Minute

Newborn baies are the most helpless creatuiesthe universe. When they come into the
world, they do nothing but sleep, driggknd cry. Theyodre not able 1t
or talk. Probably they cannot even think. Right from the gtaet/learn to do new things, and

they do so ah tremendous pace. Within a few montlisey recognise their parentthey

smile, and they are able to follow objects with their ey&ter half a yearthey know their

own name, theyake objects in their handandthey make a variety of sounds in preparation

for speech After one yearthey understand quita few words and they learned to use
meaningful gesturesike waving goodbye or pointing at thisgSoon after, they stand up and
managd not without some painful failurésto perform the complex bipedal balancing act of
walking upright that is so characteristi€ our speciesThey start using single worde
express themselves amsdon after combine thosato short sentencesAt school or even
before, they learn to read and to write, and they learn about math, h&tienyce music,

social behavioyrand all these things that make life worth living. Altogetlietakes twenty

years or even more to prepare young people for the complexities and challenges of adulthood
Yet after their graduation as a plumber, musician, dpotamechanicthey are no more than
novices in the fieldbeginningthe sistained extension of their knowledge and skills for the
rest of their lives. This may seem a burden, but it is the inevitable and ultimate consequence
of the course of evolutigrwhich made us surpass the reflexared inginctive behaviour®f
otheranimals and become the cognitidnven beings we are now. Curiosity, creatiyiyd
eagerness to understand and to master new things are the inhdrantaoidable drivers of

our behaviour. Our cognition is both the cause and the effect of our drive to learn new things.
It brought us language, music, numbers, writipignt, and all the other asts that support the
self-amplification of our cognition.

One might want to object that many pupils hate school and hate to do their horsatiogy

seem to hate learning. This may be the case, but what does it prove? It is questionable to
attribute sich reluctance to an intrinsic lack of curiossyd eagerness to learn. Instead, it is
likely the effect of the inadequate ways our school systemad thé lessonsare arranged,
offering many mandaty activities and only very few opportunities for pupils take
ownershipof their own longterm strategies. But evehoughlearningis sometime®oring as
compared tdaking a walk or going to the pub, we are prepared to accept thistiirmake

the effort. It is the inherent characteristic of our cognitmengage irstrategic thinking and
planlongterm goals while controlling the distracting impul$es shortterm satisfation. In

many caseswe are prepared to abstain from skertm fulfilment in favour of longerm
goals.Endurance sportare a good illustration of thisong-distance runners may sometimes
have a hard time during their races, but theypaepared to accept this because of the-ong
term reward they aim fola personal best, a glittering medal even the glor of passing the
finishing line. This is a unigue human trait. We are prone to invest in enhancing our
knowledge and skills for lonterm gains.This isthe basic attitudeve display from early
childhood Engaging in new things is our second nature.

Our precious memory

Learning new things requires a memory for their retention. Without a memerwau | d n 6 t

be able to consolidate any experience. We wo
we woul dnoét be able to explain whawhohave di d :
sustained severe braiamageafteraninjury or surgeryhave experienced a permanent loss of
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memory function. This is especially the case when the damsadene tothe hippocampuys

the part of the brain known for its role in memofe brains of gtients displayingertain

early symptomof Alzheimeb slisease alsgshow severe damag® the hippocampus. td

without a memory proves to be very complex. These people are unable to reraagibigry

for a period longer thanafedvo zens of seconds. They dono6t ki
recordthe present. Without the memories of the past and the experiences of the firesent
impossible for them to anticipate the future. They cannot recollect the masit flsts: they

dond know if they had breakfast already, t he
know i f they're marr i evdether thepthwe anf chitdenorwhah ey do
their names are. They are prepared to answer the sameque&r and over again because

t hey d o n Othatthreyeatneadydid eRemarkablythey are able to walk around or ride a

bicycle without problems. Only the conscious part of memory, the declaragweory is

affected while the nordeclarative memorywhich storesthe things we davithout thinking,

like walking and eatingremainsintact. Sometimes they can even play the pidike the

British former musician Clive Wearingvho was portrayed in the 2006 BBidcumentary

TheMan Without aMemory They dondét know what ever happ
being in a permame state of awakening from lifelong unconsciousness. They cannot even
remember the very notion of suffering from a memory injury. A lacking memory implies
ignorance.

At the opposite end of the spectrum are people gifted with an almost perfect memory. For
many of themthis gift comes at a pricavhile they may display superior skills in one specific
areasuch asnathematics or history, they often completely dysfunction in other auefisas
soci al skill s. | §sawards,, twheiyc ha r nee eglbsidioBekdn ownl dei dogt
of the best documented casesfishe Russian journalist Solomon Sheresheyeakp lived in

the first half of the twentieth centurfdeuropsychologist Aleksander Luriaho wrote a book

about his findingsstudied him for many yearShereshevsky memsed everything he came
across. He could effortlessly memoripeems scientific formulas, extensive tables of
meaningless numbers, or lists of nonsense syllables or woathy iforeign language, even in
reverse ordefThe man was a living computer. He was unable to forget, wddemed to be

more or less a tragedy. Due to his superior memory funcBoereshevsky had difficylt
enjoying simple everyday activities likaking a walk or reading a book because he was
unable to avoid the intense and confusimughof associations aroused by his memory when

he noticed an object or a text. He experienced problems recogttisifaces of people he
knew because he had i mprinted thktotinkthees@a ge s i
images to the same people when theiralaexpres®ns changedHe had to give up his job as

a journalist. Spanish writer Jorge Louis Borgescribes a sirfar tragedy in his 1942 short
storyi Funes el o.meTdneharactelikewise suffers from an infallible memory.

With his mind permanently showerdwy all the details of his 1e, he is not capable of
distinguishing betweemmportantissues and trivialities. His perfect memory seemméke

life impossilbe. Borges suggests the storythat the ability to forget is more important for a
human than the ability to rememb8&upgerior memory confuses the mind.

Most people stay far away from these extremes. The distribution of memory capability is best
depicted as a be#lhaped curve, showirtpat the fewest people fdoth at theextremelow

and highends and trat most people flhin the middle The average human memory still is an
excellent onealthoughit may beless impressive than theemories ofidiots savants It
enables us to achieve high levelscognitionto perform beyondnstincual and reflexive
behaviours. Rememberirgpmething means we know it. We rely on memory every single
second of our Vies. We use itto recordsimple but convenient facts like where we live, where
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we put our keysor what the names of our childreme and also to demonstrat&omplex
cognitive processdsked with improvng understading, argumentatigrand reasoning about

the world. It alsoincludesthe implicit information that enables us to control our body, to
stand uprightand to run away, duglkor jump whenwe needto da Our memory helps us to
interpret events in the presenmt the basis of our knowledge and previous experiences and to
anticipate whatwill happen in the futurelt is exactly theseinterpretive andpredictive
abilitiesthathaveenabledhe success of our speciesa world full of dangersHowever, the
average memory is not withoiis flaws. We may not like it very much that it displays the
ability to forget. Some forgetfulness quite usefult h o u g h, provided that I
with the cases of severe brain defedtswe storedeverything we saw, heard, smellext
touched, our memory would be a mess. The majority of things that pass through our brain
dond deserve to be stored any longer thia@ blink of an eye. Swiftly forgetting irrelevant
informationsafeguard the memoryrom ovetoadng and createsome order in the chaos of
memories. Admittedly, forgetfulnesis sometimes inconvenient, for instancghen you
cannot find your coat, buin the end,the delicate balance between remembering and
forgetting is hidnly beneficial. Our memory helps us to recaliatis relevant and helps us to
forgetwhat istrivial. It preserves us from both ignorance and confusion.

The mystery of brain functioning

How this all functions insidehe brain is still a big mystery. Theomplexity of thought

remains hiddemside theskull. Even though we understaadit abouthe physiology of the

brain, the structuref nervecells, the interconnections they make with other cells, and the
process of electrical conduction along the elongated, slender projections of thénheeatisd

remains inaccessible and incomprehensible. Since modern electromagnetic imaging
techniques have provided us with a live viefatloe brain in action, we know meror less

what parts of the brain are in chargeé particular functions like seeing, hearjngexual

arousal motor action and emotions and how different parts of the brain communicate with

each other. But the keygstionof how we are able to think, to process store and recall
information, and to make senseibfall remains unanswered. We have no idea whatsoever
where we store memies, howthey arearrangedand how we arelde to retrievehem On

occasionit may take us a while to produce the right information, but interestimgdystill

know for sure that it is somewhere inour hgad: e t 60 s .$lkaav, waihammimute What

was itagaifoWe 6 r e cert aitn, tdhvadn wehiklnowwvaebdre busy f|
consulting a registry of the brain thscoverwhere to find the informatiowe require But

there is no registry in the braithere is no such thing for looking up where to finidatw e 6 v e
storedint he past. Li kewi se, we know for sure th
pretty good chance that youbve never hear d
and without having the time to check all your memgrigsu will still be able to rely
instantly and with absolute certaintthsist hat vy
miraculous(By t he way, #fATsambl ak Bulgarienwrittre name of a

Over the yearsemerging media have sed/@s helpful metaphos for the ways human

memory was believed to function. Ancient Greek philosopher Btatgpared human memory

to a wax tabletThis was a quite common piece of equipment composed of two littleemood

blocks that could be covered with war which a user coulshscrilbe notes or sketchestike

a wax tablef human memory waseento function as an imprinting device that captured
impressions obtained from our sensesNot abl y mprh et woagads afmid fAi mpr
still being usedo refer to memoryUnlike clay tables that hardened, the wax tablets could be
reusedoncethe wax layemwas evened outSo, forgettingcould be understood as tbeasure
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of recordedinformation New technologies inspired new metaphors of memaAfier the
advent of printhuman memory wasompared ta textbook that was continually extended
with newparagraphs as a result of new experiences. Some ceditieiethe camera obscura
and photographyrovided a model for visual memory; the phonograiih the same for
sounds. Irmorerecent yees, film, magnetic tapehologramsoptical devices, computer disks
and neurahetworksinspired new metapharall of which reflect the idea that human memory
is a tool for storing and calling sensory stimuli

But these media metaphocan be quite deceptive. To a large exteve know that our
memory is very different from a wax tablet a computer databasi lacks the mechanical
precision and reliabilitypf modern media that excel in the meticulous recordindata and

their errorless reproduction time after time. Also, human memosyn 6 t amieenterly of
facts.It has nothindike an alphabetically or chronologically categorised index. Insteasl
believed that storage is based on semamtationships between the new information to be
stored and the existing recordings of previous expezgend/e can only interpretnew
knowledgein a meaningful wayased orour existing knowledgeThat is, we conneatew

things with the things we know already and thus assimiifeise new things in a meaningful
way into our existing mental structur&o when we notice that our neighbdasbought a

new red car, we create a new information nodenectedo the existing information nodes

that cover the concepfiar 0, , aimrde dfdomy nei g h b othis assimilalidme r e s
process is an extended network of meaningful relationsaipsng different nodes of
information. This semantic netwoshould not to be confed with the underlying physical
network of interconnected nereells. One single nerve cell would not be capable of storing
any meaningful information. Insteadach information item requires a networked pattern of
millions and millions ofnerve cells. In turn, such a pattern is semantically connected with
other information patterns, thus constituting a network of patterns. Our memory is simply a
network of networks.

Getting it all into our heads

Learning something new is not straightfordiaGetting it all into our heads can be quite a

hard job. Cramming a few pages of Latin vocabularythe anatomyof the human eye

requires considerable concentration, driead perseverance. It takes a lot of time too.
Becoming a mechanic will take ydwentyyears of your life; becoming a doctor or a lawyer

can takeup totwentyfivey ear s . Coul dndét we just directly
our cognitive capabilities

Driven byresearchinto Alzheimeb s di s e a s e, plramdceuticatomepanies lzave

sought to create new dru@so r preserving an ability tapecoodandn g t he
retrieve information. Some psychostimulants like Ritatmd Adderallthat are officially

allowedfor the treatment of ADHAr e being used by &.t uSiemitlsaras
food supplements enhancing physical power and endurance in, $paits supplements for
enhancing cognitive functioningeemabout to become big business. This is a velyiaits
developmentthough, sincelike performanceenhancingdrugs in sports the efficacy of these

learning pills is questionable and adverse effects like depepdencrterm damage, abuse,

and illegaltrade cannot be negt#ed. Likewise brain surgeryfor enhancing our cognitive

structure has its shortcomingsAlthough therehave beenmany advances in micro
neurosurgery thesehave mainly been used toreat severe brain disorders like epilepsy
intractable psychiatridisordersor Parkinsob s d i s te @ereose tumouis from the brain

andto stopbleeding after brain injigs Many pati@ts may benefit fronsuch surgerybut the
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damagedt can causeincluding loss of affectivakills, identity problems, memory problems,
and problemgo-ordinatingthe left and the right brain hemisphgres considerableEven in
the absence of all these side effettts highly unlikely that surgical incisions in the physical
substrate of nervous tissaeuld ever have any positive impact on the semaalationships
stored in the brain. For the same reasefectroshocktherapy is inappropriateln
electroshock a technicianappies a pulse ofconsiderable electrat tension (up to several
hundredvolts) to the brain of aareesthetised patient. Althoudhis treatment isess popular
thanit wassome decades ago, it is still used in extreme cases of major depssinned
with psychosisthat havefailed to respond to medication&lectroshock is a kHbr-cure
remedythat iswidely disputed because of its uncertain outcorAgew patients may benefit
from it, butits side effects, including generalised cognitive dysfunctigieedingin brain
tissue and cell deathare destructive 1t i s a bit | i ke:inredréneer mat t i
casest may be a win, but generallycomeswith severe information losses

All these direct interventims in the brain are inappropriate for enhancing our cognitive
capabilities The only thing we can do to get it all smoothly into our heads is to influence the
brain fromthe outside byexposing ourselves tiavourable externatonditions. Thigs what
parentsand teachers try to do (or at least what they are expected to dog ttrediest
external conditions for learning to occur. Teaching is like inviting an orchestra to play music
outside a house and hopirgat the people inside the house sing and dande.alsowhat
producersof media be itprint, TV, film, radio, or web try to do produe the right tonehat
triggers the audiencéo internalisanformation and extend their knowledge.

The mind as an association machine

It is not too difficult to teach animals amazing new behavidbogys can learrotgive a paw,

to lie still even when a cheeky cat is challenging them, or to howl along with as@uio
Circus lions and elephants effortlessly pirouette staddon their hind legs as if it were their
natural behavior. Dolphins will cheerfully jump through a hoop and dance on the susface
the water possiblyin synch with three or more congeners, while gracefully waving at the
audience Dressage horses seem to parbtighael Jacksofs moonwalk,doing funny steps
exactlyto the beabf the backgroundhusic Similarly, pigeons, rabbits, micand many other
speciecan be taught astounding tricks. The basic mechanism for ttoprevide rewards

for waned behaviours and punishments for the opposite. Circus lions only do their trick
because they have learned to assotredbehaviouwith the reward of receiving fresh meat
or the punishment of a whiplasbr(ven the sound of the whiplash). This ideasgociation

is basically the same as in Pawogamous experiment in whiclklogs producel saliva
(digestivefluid) whenever a whiteoated laboratory assistant entered the room: the dogs
responded to thevhite-coated assistantvhom they had learned to associate with food
provision (the reward)Thisis a primitive, reflexivavay of knowing, without too much active
thinking, but still it is a powerful mechanism for learning new things.

Although we tend to consider ourselves advanced, consamouds rationalbeings with

cognitive capacitiefar superior to those of animals, a great deal of our learning involves just
these simple mechanismsf @ssociation, rewardand punishment.Toddles can be
encouraged to pee on the potty by receiving positive attention fhain parentsfor

successful efforts. Likewisave could teachthem not to touch a lighted candle either by

giving a eward wherthey stay at a distance or a punishment wiresyd o n 6 t . Touchin
flame also provides a quite informative experience fhiavidesa punishmentteachinga

toddlerto stay away frontighted candlesin the future. It is just simple conditioning without
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too much thinking involved. Thee examples show that this model of learningquires an

authority someone who decides the rewardsand the punishmentseted out forcorrect

and incorrect responses. Cleaithys type of learning is highly appreciated in the arrsiynce
generals woul dnot appreciate too much discu
attack The downside ofusing this successful learning mechanism in the army is that

unt hinkingly obeying orders (AFire! o, iBomb!
responsibilityhas beerthe cause of numerous crimes against humanity. Most of oaplsch

systens arealso based on th@resenceof an authority, which is embodied by the teacher

acting as the source of knowledge. Direct instructiba assunption of a passive, receptive

role by learners and other methods like drill and practi@ed learning byote employthe

principles of associative learniraond reduced thinkingfheyreflect the objectivist viewoint

that the knowledge can be acquired by the simple transfer of information

The same principles apply to the apprenticeshigdel that is used in manyofessional

fields: a master transfers his or her expertisriovice by explaining and demonstrating how

to act. A major mechanism underlying this is imitatiduman beings have the natural
tendency to imitate the behaviours tteme This is obvious in the case of young childras

they try to replicate all the things their paredts walk, talk, wave, sing, laugh, and many
more. Observation and imitation remain a major learning mechanism throughout our lives.
Researh in neuroscienchas demonstrated the existermcd A mi r rcori metulre® nisu m
brain. These mirror neuron®ot only fire when we carry out a certain tdskt also when

we 6r e | usdomeone £arying iit mugVhen we observe an action carried out by
someone else, our brain mentally rehearses the activity as if we were doing the action
ourselves. This is why we experience pain and anxidtyn a movie hero gets beaten up.
Imitation enables us to adopt and conform to prevailing sociocultural cbhtiess media like

radio TV, film, the wel and games are inexhaustible sourcEgemonstratins of how to
behaveand wedr e h apmly adaging ounanguage,emarnndrse fashi@and
lifestyle to those of public role models aihg adoping the underlying attitudes, mosalnd
premisedor how to live. When a pop star introduces a new jaaketcannot wait to buy one.
Unfortunately,we are likely to imitateadverse behaviours too. There are many clues that
violent incidents like tle Columbine HighSchool massacreor the Oslo mass shootirsge
inspired by manifest violence in filmand shooter gamedany people havecalled for
restrictons o the presentatiorand glorification ofviolence in these media.

Another special cass commercial advertising whi ch al so 1 sndt very c
in the Pavleianway. Those advertising guys will do anything to conditioriausnitate their

role models and buy their products. Thauls are entirely directed to establish post
associations between two distinct concepts: a new beer and having fun, a new car and
discovering the world, washing powder and a colourful life. When we enter a department
store, we will be rewardebly a pleasant temperature and relaxmagkground music. When

we buy a product, our ki d wil!/ r e,ove wilvbe a bal
pampered with savings stamps and discounts. Of coweseknow wére fooled. Stil] the

power of advertisementtatd and thahveetcanmoe vithseand dhe o me d
primitive attraction of shotterm rewardsSo webehave accordingly.

Promoting associations between concepts is an outstanding teachaignism. It comes
close to manipulatiariThe danger of ifiesin the elimination of thought and in the dominance
of authoritypromotingabsolute truthwhich is exactly what happens in the arnmyreligion
and in dictatorshipdt brings teaching close to propagandeainwashingand indoctrination
providing thoughtless fanatics unthinkinggpeatingpredefinednantras.
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The mind as an information processor

In the 1950sa new vision bhuman learning emerged under the influence of the advent of the
computer. Now that computer scientists had constructed intelligent machinepphatntly

could think, psychologists adopted the computer as metajohodescribing the human
cognitive systemThey believedhat the existing theory of association and the mechanisms of
reward and punishmenteaded to be extended with models that covered the process of
thinking. Human intelligence was assumed to be far more advanced than the intelligence of
animals that only produced primitive responses to environmental stifwians were now
viewed as creatures whose response® the outcome of thinking. The process of human
thinking was to be understodtiroughthe mechanismf a computerin our mind our
processing unit is continually checking inputs from our serisesmbines new information

with existing information retrievedrom memory and providethe appropriate outpubf
speechor motor actionin the external world. This was really a great advancement because
over centiries the human mind had been treated as an inconceivable, supernatural
phenomenon, a divine gift, impenetrable and inaccessuaeto itself.

The computer metaphowvas a new impetuso open up the black box andugy the
mechanisms of cogndn. New insights were gained in the physiology of the brain and in the
roles that different brain parts played. New models were developed for describing human
memory, peception, visual attention, problem solving, spatial skills, languagd many
more. Various insights in cognitive psychologiyggested how learning might be improved,

or at leastproduced scientific evidence for common prees$i. Learning was now equated
with the creation of a mental model, which is a coherent knowledge structhemind that

links together diverse contents in a meaningful and understandable way. This means that
learning new things requs the activation of existing knowledge so tihaan be integrated
meaningfully. Wherthe mindreceivesand deciphermessagedifferent symbokystems and
modalitiesmay interfere with each other and hinder our undedstan Research in brain
neurophysiology demonstrateghich parts of the brairprocessd sounds and images.
Learningis best performeth cases of high contiguity and coherence of words and images.
This meanghat words and pictures should be closely cone@do each other rather tham
conflict with each otherLike any computer, the human mind has oalymited capacityfor
processing which means that high information loads are likely to affect the quality of
learning. Consequently, o two or more things at the same time causes performance
problems. This observatioseems to conflict with the popular idea that young peuwgie

grew up immersech a world full of smartphoneganes, Twittey and Facebookre good at
multitasking These saalled digital native may have developed excellent swilth ICT that

help them to outperform theparentsor grandparents when using these media, but it is a
fallacy to assume that a few years of using modern media produces fundamental changes in
their brain architecture, which is the robust result of many thousands of years of evolution
Overall, our brains are very similar to the brains of andmmars. Multitasking is more

likely to be justquick switching between different loci of attention, inevitalbésulting in
fragmentation, weakened concentratiand reducegerformance.

The computer metaphdras radically extended our view on human thinking. Learning new
things was no longeat matter ofsimple conditioning to reproduce new tricks but a thinking
process for achieving a better understandidigmans were now perceived as intelligent
problem solvers driven by curiosjtynotivation and concentration. Learning as a thinking
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process, howeveky o u | fllly deplace learning by conditionindgduch of our learnings
still no more than the unthinking imitatiaf observed behaviours.

The mind as a subjective truth producer

The computer metaphalescribed above has one majorvarack: it considers learning be

the mechanical process of handling external inputs without taking into account the unique,
individual achievement of making sense of these inputs. We may be impressedspgdtie

with which acomputer procegs informaton, but altogetherthe computer understasidone

of the information it receives. It just tirelessly processes the streams of ones and zeroes
according to strict, preset routines laidt in the software. Feeding one signal to different
computers produsddentical outcomes in each computer. Doing the same with human minds
would neverelicit identical responses since each mind tends to make its own meaningful
interpretationbased on prior knowledge and experiences, which tend torpeliierent for
different individuals. Apparently, human thinking is just very different from the way a
computer works. For this reasam new learning paradigm callédonstructivisnd emerged
becauseof its claim that people construct their own personal knowledgkunderstanding
rather than just receive and absorb information from outside.

Sa the mind is viewed as a subjectitrath producer constructingts knowledge by making
meaningful interpretations of the world. The main sosiofeour thinkingarethe interactions

we have with other people and with the environment we live in. This mearisnibwledge is

not something isolated inside our heads but something situatethaundlly tied to the social
and cultural contextof our activities. Therefore, the principles for effective learning
emphasise the importance of immersthg learner irreallife situations because this helps
the learneto achieve a deeper understandiagmprove motivationandto better intertwine
theory and practicehe things we learn are not disconnected factisceptsand theories that

we store in our heads separate from the things we know already, our beliefs, our experiences,
and our preferencelbsteadthey are directly related toihpre-existing knowledgend form

an intrinsic part of the life we livéd second learning principle is to stimulate exploration and
active inquiry,to fosterlearningby experience, discoverand reflection. Another principle
says that learning is the result of engaging in social praditgéshe asxiated culture, that

is, engagingvith a group of people that share the same concern or interest, and éxghang
knowledge through discussion, inquignd mutual evaluations. Much of thige oflearning

is not deliberate.We probably highly underestinia how much we learn on the streets, in
shops, at workor even at home without noticing it. Most of our learning is an incidental and
unintended side effect of social interactions

The different metaphorsf mind, namelyas anassociation machinenformation processor

and subjectiveruth producey reflect fundamentally different starting poifies understanding
learning Nevertheless, separate learning models may well agpy used togethewwe may

learn simple tricks just the way animals do, and at the same time we may process new
information and integrate the results in a cognitive pattercommunicate tha to the
outside world, or we may engage in the subjective process of attaching meaning to the
outcomes of interactions with our social environméilie canpragmatically knittogether
different theories to capture the wide range of phenomena associated with our mental
performancesThe range of different principlemarks the richness and versatility of human
cognition as well as the limits of tleies of mind. It is hard to say wdh learning principle is

best: the only thing we know is that with each pringiple learn differently and we learn
different things.
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As digital media are becominmmur primary sources of knowledge, what can we say alhow

they influencethese learning models? Because of their pictanal oneway nature TV and

film can in many cases be channels for Pavlowanditioning. This certainly holds for
commercial advertisingfrom which we simply link together a product and a (positive)
emotion Likewise TV also offers exposure to social practicesultural codesand role
models,allowing for both conditioning and meamgful interpretationHowever,somecritics
guestion the potential of TV for learning because watching pr&ludes any personal
contribution and interaction: it constraingewersin a receptivemode of absorbing visual
stimuli and preventsthe active engagemetiiat would be required by constructivisin its
early stageghe World Wide Webwas very focused on presenting information on web pages.
It offered some freedom of movemeior usersas theynavigate through the information
according to their persal needs, bui t d i d npoéotluctivee | intecagtions. This has
radically changed in recent yeavgth the advent ofsocial spaceandsociatnetwork services
like Facebookand Twitter Now we are able to actilye engage in social practices and
produce meaningful knowledge about the world, even though this world is largely a digital
one.
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Chapter 8 Media as Cognitive Prostheses

Tedious crammingn order toget knowledge into ouneads is not the only way to get wise.
Search engines like Googl8ing, and Yahooprovide us with the right answers within
seconds. Why should we bother trying to memowbatthe capital ofthe Kiribati Republic

is, what song wasiumber onen the Hit Parade in December 1988 how muchwater the
withering begoniaon the windowsill needsif the answers are just one cliekvay? When
connected to thdnternet young children ardikely to outperform experts at answering
guestions like these. It is hard to deny that these tools radically enhance performance. The
same holds for other technical services like route navigation systenish help us to
effortlessly find our way to unkawn locations in the maze of lanes in an old city centre. A
simple pocket calculatoturns us into infallible mathematical geniuses. All these tools
enhance our cognitive performance.

Some sceptics, however,ach the opposite. A calculatoeduces complex mathematical
concepts like a logarithm or a power law to a single byitmithat requiesno knowledge or
understanding of the underlying lodia produce answerdNavigation systems are likely to
affect our spatial orientation skills since we only have to follow the instructimatsthe
system provides. Similar ignorance can be obseamedngtourists excitedly flying to their
holiday destinatioa while assuming that Turkey is near Denmarktiwat Bulgaria is near
Lithuania. Thelnternet supposéy produces theseegative effects because of the abundance
and speed of informatioriWe restlessly clickrom link to link as superficial information
browsers rather than cautious readers. Browsing deprivetexercising outrue cognitive
abilitieslike concentration, abstraction, coherent reasg, imaginationand reflection if not

of our intellectual capacity. The web is inherently volatile and fragmented. It lacks the stable,
linear structureof books, whichprovide consistency andllow for deep readingWho read
books these dayanyway So, these sceptics claim that new media promote ignorance.

Those who glorify the book as a more informative mediuam thelnternet may not be aware

of the fact that in ancient timgthe book waslso the subject o$uspicio. Platd s r enowned
work Phaedruscovers Socratés s dfdlheyth the Egyptian inventor of writingWhen

Theuh presents his invention to the Egyptian King Thanmgsclaims that the written word

will improve the knowledge and wisdom of all Egyptians. But King Thamus is sceatidal

rejects the invention by @ming that a written text will do exactly the opposite. He suggests

that written texts will create forgetfulnessthe learne@souls because they will not use their

own memoriesandwill insteadrely onhe ext er nal writingoduyt whi cl
only the semblance of truth. He claims that
learned nothing; they will appear to be omniscient, but will generally know nothing; they will

be tiresome company, having tRl sth)400ysaeidf wi s d
text perfectly matobsthe criticism of thdnternet. We know today that the argument fails.

Although human culture is the accumulated outcome of persistent torovand
improvement, individual tend to be conservatiyereferablypreserving what they have

attaired without riskng its loss. It seems a natural human response to reject any new
technology. Indeed, trains, cars, planes, pringirgsses, antklephons werewidely rejected

and approached with distruathen first introducedBut in the long runall these artefacts

have effected tremendous advances in science, music, literaéwed, &rn d weal t h. To
digital media offer almost unlimited access to worldwide resources of information and are
unmistakably becoming the main drivers for enhancing our cognition
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Exploiting our environment

Even though human cognitidmas been the decisive element of our evolutiosagcess, it

hassevere limitations. We suffer from limited attention spdosses ofconcentrationand
forgetfulness We 6r e not very good aatimed dhe masterpfor e t h
new skills is ponderoysand sometimes we find ourselves heargglanations without
understanding whahey me a n . | fodwealtr eongeo t hi ng, It is i
another: we may be brilliant at quantum physics but dramatically fail at watitext or

cooking a meal. Learning or simply staying up to date puts a heavy loadraognitive

systemTo reduethisloagwe 6 r e happy to rely on external
using pocket diaries, electronic calendars, shopping bsta nut in our handkerchief. We

even useour fingers for counting. The continuous and smart exploitation of our environment

to improwe our performance must be a product of our evolution. We used caves for, shelter

used sticks to cultivate the soil, we domesticated horsesaftsport and dogsr surveillance

T like parasiteswe take advantage of our environment to make things easier and reduce the

l oad on our body and soul . Todpaagdswmatghones h o o Kk ¢
ltseemsve 6 r e har dwi r eféfficiercy. It helped gs topget whene ive aremow.

Usinga search enginis quite favourable. It overcomes the limitations of our knowledge and
memory. Ithasliberated us from storing all the amsrs in our heads; digesting #ile books

in the world is quite impractical anywaly.puts he digital memory of the whole world at our
disposal. We instalyt search whenve needto da It helps us to unmask idle medichictors

who leanon their social statusather thartheir medical expertise. It helps us to become legal
experts and overrule any unlawful tricks or offerings. It essentially helps us to deepen our
knowledge of the worldBecause ofthe ease of clidkg a mouse,it may seem that
scholarshipand eruditiorare less valued these days: véhéitte point of being knowledgeable

if all knowledge is at our fingertips? The answer is counterintuitive: knowledgeable people
will get more out ofligital information They use their knowledde frame their information
needsto ask the right questions amaladjust their strategidsased orthe results they obtain
from the web. Knowing that your driag planton the windowsill is a begonia makes it much
easier to find the right treatmefdr it than not knowingvhat it is Knowledge is a search
amplifier, whereas ignorance will make people drowa s$ea of facts.

There is nothing new abousing media as externahemory stores. Clay tablets were early
examples of consolidating human thought outside the brain. They marked the birth of human
civilisation. Todayds wor apglicatioss oimeda G ekternali ntetmory stores,
helping us taecallthe things we might forget and directing usyewthings worth knowing.

But the role of media goes even beyond external memory. Media also resemble a looking
glass or a telescopshowing us thigs that are literally out of sight, beyotig limits of our
perception. TV connects tg the hotbeds of the world many thousands of miles away. In the
middle of town our smartphoneshow us where to find the best shops and restaurahey
augment our cognitioby projecting relevant data from memory on top of the visual field of
the phonés camer a: AChi nese r esst aauiwaynd ., Thiitds nlgo
muchlikehe way Arnolod Sic h evia mizdai dhayagterecalls information

from memory, whichin his casds instantly displagd in his visual field. The successes of
smartphones are largely based on the enormous sets -abigeected data available for
recall. Finally, media are also synthesisefsnew data sets that enahls toforetell and
visualie possble futures. The renovation of your house or the installation of a new kitchen
are easily created and displayed as full 3D environments that allow yrpltoesand inspect
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the alterationsbefore demolishing anythingDetailed weather forecasts are almeésb
commonfor usto be amazedy them Likewise meticulously planing the best route to a
remote locatiorwith satnavis a common practice. It still providass with new insights and
thus augments our cognition. All these media overcome fundamentaitions of the human
mind. They affordthe achiezementof amazing intelligent thingghat ancienthumars could
only dreanof. Media turn us into a different type of creatures.

The boundaries of mind

Body augmentation is a wedlstablishedoractice.When theymalfunction, body parts are
easily replaced with prosthes#éisat compensate for our shortcomings and enhance our
performance. Atrtificial teetineplace our affected originals and allow us ite mto any firm,
leathery, hator cold substance without problems. Artificial $egffer disabled peopleew
opportunities to stand, walland even run. Implaetl pacemakersre commondevices for
overcoming heart rate irregularities to extendth e o wange ofdlsysical activities. The
options for bodily improvement are endless and useful.

Likewisg digital media act as prosthedbst enhane our cognition Web search, GR&nd
pocket calculators are artificial entitiéisat replace or extend the processing capabilities of
our brain. They extend our memory capacity, our spatial orientakills, and arithmetic
agility, respectively. Consequently, our cognition is inextricably bound to these media.
Removing sucta mediumis like removing a prosthesig will throw us back to lower levels

of performancgust the way a crippled person who is deprieédhis artificial legis forced to
limp. It would belike removingpart of our cognition, which suggests that our cognition is not
restricted to the chunks of nervous tissngide ourheadsbut includes the interplay of the
brain and the external medne use.This would mean that our mind is not confingdhin

the boundaries of our skudnd skin but extends into the outside world. This somewhat
peculiar suggestion wdsst madein 1998 by Andy Clarkand David Chalmerm their active
externalism theory

Consider the following hypothetical example, which is an adaptation from Clark and
Chalmers Anna and Bridgetre identical twinsaised under exactly the same conditiaim
haveperfectly identical behaviours and performances. They do all the same things, have the
same hobbiesand obtain the same scores at schétilen they occasionally make mistakes

even their mistakeare identical. Unfortunately, one of the twihsge ta§ Annajs severely

injured in a car accidenffterwards,she suffers from major memory failure. But she lsarn

to cope with it by using a pen and a notepaxi making notes about everything worth
rememberingnd looking up old information whesheneed it. This works so well that Anna

and Bridgetcontinue to display the same behaviours and performances. Everything Bridget
can do, Annaan alsodo with the sameaccuracyandspeed A nperand notepad act as
external prosthesehat fully replace her malfunctioning biological memory. Her cognitson
completely restored bihedelegatbn of some of itsoperations to externattaefacts. Her mind
includes these artefacts effortlessly in the cognitive ,l@ its quality is not affected
Sometimes when Bridget has difficpltecalling the right information due to fatigue or
concentration loss, Annaeveraomages to outperform Bridget.
notepad, however, would certainly reduce her capabilitiesdo sowould be like having a
neurosurgon cut outt he corresponding parts of Bri dget
difference betweensing innate brain parts for cognition and using external media for this.

Our cognitive capacity
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Taking away Ann aforsa wpile would cedainly affece theagdality of her
performances. She wo anything.0But woull it affbct her cogniti@ime mo r i
After returning the pen and notepad to,sre would instantly demonstrate the same level of
cognition as before, without the need to go through anguiedearning process. It seems that

her cognition has remained intact during the short period of deprivation. Apparently, her brain
knowsexactywhat t o do but | ust wwtatenpdraryalbséneeot o de
memory.Annat e mp or ar i éxgrescherucbgditod. This is nothing spediabugh,

since it also occurkor Bridget When Bridget is asleep, when she is tirmdwhen she haa

fever, her cognitive performance will be well beldwer normallevel. And like it was for

Anna, this is only temporary. So cognition is something different from performance.
Cognition is a sustained individual capability that reflects a potential rather than the actual
performance. This means that although Anna uses external patgyhthe core of her

cognition is in her head. It is clear that she has certain potabildles whether or not she

has her pen and notepad around. She has the potential but may not be able to demonstrate her
skills at a particulamoment. The same Had for Bridget and any other individual.

According to this analysishe human mind is like a bubbling collection of cognitive potential
waiting for the right conditions to come to
availability or absece of media,such as apen and notepadr any other medium
Nevertheless media enhare our cognition Our mind tends to exploit objects in the
environmentto amplify its cognitive pscessesBecause of thispur interaction with the
environment is an important mechanjsimot the only onefor learning new things. It means

that our cognition potential is inextricably bound to objects in the environrRent.and

notepad, as well as web search, G&®l pocket calculatorbelp us to develop the promise

of future performance.

Connecting computers to our nervous system

In science fiction books and movjerdvanced maches are used for mind transfer. In the

Star Trekseries the minds of Captain Kirland Dr. Janice Lestare successfully swapped.

Her mind slows up in his body, and his mind in hers. The underlying idea verymweshes

with the computer metaphaif the brain: the physiology of the brain is the hardwainéch

can emulate the human mind by running the righwswof. In another movidhe Matrix the
charactersare directly connected to a compuiégth a huge wire thaplugsdeeply into their

spinal cords( i t remains wuncl ear wlonnedtiongeTiiroughithid n 6 t u s
connection programs of a simulategkality are downloadedo thecharactes 6 br ai ns. i
main goal is to subdue the human population. The process suggests that human thinking and
perception can be tuned lbipwrioadng the right software. If thisowroad really worled,

learning new things would b&mply a matter of loading new filesto our brain. This will

remain science fiction for a whileset successful progress has been achieved in linking
exterral computing devices directly the humamervous systenWell-established examples

are cochlear implantsvhich are small electronic devices used for solving hegmiablems.

They capture soundsaim the environment andisng a few dozen electrodesside the ear

transfer the resulting electrical signals directly to the auditory nerve ¢eéllewise, retinal

implants have successfullyhelped people who suffer from degenerative eye diseaths

implants convert light into electrical signals that stimeitatinal cells. Likewisgpacemakers

use electricapulses ® synchronistheheart rate.

In the psychemotor domain artificial limbs have been usefbr many centuries. Until
recently these were no more than static mechanical aids, unable to actively bend joints and
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executedelicate motor functiam In 2004 Matt Naglewas the first person toontrol a robotic
hand through a braircomputer interfaceHe was paralysed after a stabbing incident that
caused a lesion of his spinal doiThe implantcomprised a set of antereplaceddirectly
under the skulbonNa g | e 6 smotorrcartexaréas which is responsible for arm and hand
movements.The electrical signals fronthe antennawere fed into a computehat was
connected tohe robotichand.He was able t@ontroltherobotic handand pick up thinggust

by thinking of moving hisown (paralysedl hand. In 2011fourteenyearold Matthew James
who was born without left hand, received a dedicated biwemcisponsored by the Mercedes
Formulal racingteam. The hand was made of higiade plastic and had a small cartgy
and electric motors insididat controlled detailed movements of the fingers. Interestingly
uses a noinvasive interface of electrodésat pick up the electrical signals from the muscles
in J a mel@vérsarm so no surgerywas needed. In this caskamescontrok the prosthesis
not by thinking of moving his neaxistent fingers but by tightening his lower arm muscles
(which, admittedly is also controlled by thinking). The subtlety of contrslimpressive.
Jamescan now catch a ball, tie his shoelagcesd draw pictures as if the robot hand were a
biologicalhand.

We are cyborgslready. We have been replacing and improving our biologicakbadth

artificial componerg for a long time. But todayour focus is shifting from physical to

cognitive enhancementhe linking of digital technologies directly to the brain and the rest of

our nervous systems a matter of fact. Computational intelligence will augment our cognitive
functioning In the near future & may be able to plug in extra modules for special purposes

like memory capacity, translationgr arithmeticskills. AsJ a m ebordchanddemonstrates
wirelessconnections reduce the need for implants We donot neegeadytot o und
enhane our cognition

These new technologies may have -risaching philosophical, ethicallegal, and
psychologicalconsequencedVhat does it mean to enhance your cogniby downoading

new knowledge and skills? Will this only be possible for the wealthy? Does it replace our
personal knowleddge What if we alldowrload the same modules s n 6t t hat un
brainwashin@ What happen® individual performance and identi&ywill we also be able to

down oad happiness and satisfaction? ?AWhatndét we
abou software errorAnd what aboumodules for aggressipmiolence and suppressidn

The location of self

Il n his f amoudm ek Banigl Dénietiegplos the complex relationship
between the body, the brain, the miadd the seftoncept. His elaboration was subsequently
extended by David Sanfard’hese worksdemonstrate how the non of human identity
becomes unclear when we extend our body or mind with technical artefacts.

In his essayDennett describes a hypothetical experiment about separating the brain from the
body while preserving the communications betwége two. Dennett presents himselfaas
secret agenwho is charged with dismantling a radioactive warhead located deep underground
in an old mine. The nuclear radiatiohthe warhead is extremely harmtol braintissue but

is supposed to leave other cells intact. In order to survive this migomett agreet the
temporary removal of his brain, which will be preserved under full operational conditions in a
laboratory. An ingenious system of electromagnatamgmittersand receivers is used to
preserve all the connections between the brain and the eretingsof the brainless body so

that no information is lost. When Dennett wakes after the surgeryfinds himself in a
hospital room. Little anteneaare popping out of his skulWith his brain safely stored in the
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lab, his body @sto work underground dismamtf the warhead. He thinks it is quite amazing

that he can do allhts hard work in the mine while his brain is communicating from a
distance, far away from the hazardous radiation. Practically spe&lengn two locationsat

once But it confuses him thate feels likeh e @ith his body rather than i his brain
because heds always assumed that his thinki:!
brain.

Unfortunately some technical problems occur with the antenrrst the sound breaks
down. Soon afterhe loses sight and othsensationsFinally, the whole connectioto his

brain breaks down, leaving his body lifeless in the underground mine. He panics, but at the
same time he gratefully realises that he still exists, thanks to his perfectly functionmgbrai
the | ab. It i's reassuring thought for him t
mine: he really feels that he is in the lab where his brain is. Unable to talk, to,mite

wave his handhe now sufferdrom genuine lockedn syndrome Fortunately the doctors
manage to talk to him by connectiagcochlear prosthesthrectly to his brain. They explain

to him that his body could not be retrieved thatthey will provide him with a new one.

H e (@ to sleep for almost a year. When Dennett wakesfinds himself equipped with a

new body slightly different from his original ormut likewise equipped with antenado
communicate witlihe remote brain.

Everything gemsto beokay, butwhile he sleptthe technicians in the lab managed to create a
computer copyf his brain, backing up higull memory structurend cognitive capacity. Eh
technicians extensively tested tleectronic eplica and provedhat it producel exactly the
same responses as the original brain stored in the lab. The technicians couldttsavitch
antennag¢o communicate wittthe biological brairand the computer progm and back The
responses were so fully identical that Dennettnctelt any differencedetween themit

do e s mditer whether he usethe original systemor the backup. Dennett now has two
identical brains and one body, each of which can be switctiedtbout destoying the self.
This would suggest that the self is locatezltherin the body nor in the brain but is of a
supernaturahature. Dennett now indulges in fantasaé®ut what could happehone of his
brains were connected to a new body: would this er@aew individual with perceptions and
valuesdistinct from the originaland if so, who would be the true Dennett? Findlignnett
demonstrates the problems that occurnvhe switches from one brain to the other. As soon
as he switchesD e n n esgat higkly relieved to be back in controf dis body after a
dreadful period of forced passivjtigkes over his personality

David Sanfordcontinues the storigy explaining that the nuclear radiatideep down in the
mine proves to be more harmful than expected. It dgstrot only brain tissue, but it also
appears to aff c t Dennett 6s h himayesdn@ sass arb budgd. off ISyathe n
radiation and graduallyhis sense otouch andability to speakdisappear as well. The
authoritiesfeel sorry for their initial dasion to removeonly the brain. They might hav@one
betterto remove his eyeballand ears too and replace these with advancedigge cameras
and microphonethat produce the same perceptsighab. But it is too late.

Sanford assistthe techniciansn dismantling the warhead. For thihey use a robathat
looks identical to Sanford. The robot is equipped with vgeo camerasand microphones
and ts exterioris fully covered with a thin filmof touch transmitterghat fully replicate
human tactilesense. Sanford controls the robot by wearing a special merdikarseit that
tracks all his movements andelitly transmits the data to the ropohich makegerfectly
synchroni sed movement s. The robot ds percept
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t hrough a mechani snysutgaraSanfodicad make ther rebgnover e
obsere, speakand act as an intelligent man. When the robot starts work underground,
Sanford just like Dennett cannot avoida sense of telepresencef being underground
himself, although his brain and the rest of his bady safely in the remote laboratotyt 6 s
confusingwhenhe, that isthe robot, can observe Sanford without having the conviction that
he is | ooking at hi msel f. This gets even wo
motor system and taphe mote-system transmitterslirectly onto his nervous system
allowing the robot to move independent of the original living body. Additional complications
arise when iturns outthat the team alternately usélsree robots. Upon switchingetween
different robots Sanford fels teleportedirom one location to the other. He assumes tinat
technicians could easily replace the connection with his brain to a connection with an
identical computer brain, justs inDennetd s  slh that gaseSanford would be a robot
completely disconnected from the organic Sanford, who would be safely in the lab drinking a
cup of coffee. He would be separated from his original self without knowing it.

So far, the stor of Dennett and Sanforte quite hypothetical. Despite recent advances in
brainrcomputer interfang, the physical separation of the brain and the body while
maintaining their electrical interconnectioms still in the future.Dennett and Sanford
demonsrate theinconceivable complexitiethat arise whertechnology would mak a few
more stepsThe notion ofmind transferchallengeghe fundamental concept of the human
individual, the unique self, the unique identikdding artificial irtelligenceand obotics
would remove the differences between humans and maghandstransform us into cyborgs
Eventually we would all be part of distributed intelligent organismpmposed of
interconnected intelligent programs, sensoextuators, robotsand possibly human
components. Thigs an idea that greatly conflicts withe way weunderstandhe world and
ourselves.New technologiesncite us toa deep reflection orthe complexrelationship
betweert h e 1 n dmind and lbodyl 6 s
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Chapter 9 The Educational Battlefield

It is amazing that schoolsave proved to be more or lesmmmune to the endless flow of

cognitive amplifierdike TV, videg and computers thétaveeffected such disruptive changes

in society. Whatever new media became available during the last century, schools managed to
neglectthemor rejectthemand to maintairtheir long-standing oral traditiosupplemented

with Aol do technologies | ike blackboards and

The loss of our inquisitive mind

Curiosity is one othe evolutionarytraits that helped us to become the cognitive creatures we
are now. Our natural attitudie to explore new thingsAt birth we start to explore our
environment and try to understand it. Guided by our paresgtsearn to walk, talksing and

do many mor e t louryaars old, sétoel tasowee feom eur parentand for
20,000 hoursafterwards, school will be the most influential factor in our cognitive
developmentFor many childrenthe tansition to school is a tough one. They have to get
acquainted with a very strict organisational system that is quite different from the family life

t heydr e us e, theytlike beng@part ofdhis nevesocial communignd have fun

with their classmates and most of itheeachers are highly committed to worg with
children and teadhg them as much as possible, but the overall contéxschool is a
restrictive one goveed by regulations, schedules, discipline, standards, demands
sometimes even punishments. Although the elevating potential of all this should be
recognised and respected, no one will fail to notice the dramatic attitudinal changes that
learnersundergo during their school careers. Young children are so eager to learn new things
thatt hey can hardly wait until the first day t
see that the educational system gradually foanms them into disinterested, boreahd
passive individuals full of negative attitudes towssdhool and learning. Adults seldom have
sweet memories about their school years. Most of them will give you scathing judgements
while looking back with contentpTheir inquisitive minds have gone and they think spending
time learning new things @athetic wastelt seems that school destroys our natural curiosity

The school film fiasco

Theschool filmcase isa goodexampleof a whole series of school reform failur8y. the end

of the nineteenthcentury Thomas Alva Edisorwas the first to create the technology for
recordingand displaying (silent) moving imags. His kinetograph patentedn 1892, was a
new type of camera tha¢corded images diilm rolls rather than single plates. His invention
marked the beginning of motn picture. Edison had high hopes for the instructioveue of
this new mediumHe claimed that film would revolutionise educatioy enabling a new
modality of learning, bringing rearded realities into the classrookte proclained the death

of the bookbecause learnenso longer neeed to read texts about how things worked in
practiceandinstead could just watch the recordings. Like Edjisoanyotherinnovators had
high expectationdor the educational potential of filmhut history took a different turn.
Admittedly, film had some practical problems linked the size and reliabilitgpf projectors
standard thirty-five-milli metre film required bulky, noisyand expensive equipment that
failed frequenly. Early film composed of cellulose nitrate could easily break and was highly
flammable. Also, theumberof available instructional filmsvas quite limited and licensés
show themwere expensiveAnd even though | myself retain good memoriesmatching
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films in darkened classrooms, the whel@acticemust have been a kind of nightmare for the
teachers who were supposed ézj track of their pupils.

Two additional circumstances created probléonghe adoption of film by teachers. First, the
swift successes of the motion picture as an entertainmedium made it suspect as an
instructonal medium. Second, when sounfiim was gradually replacing silent mosgie
teachers opposdetheir usein their classrooms because they claimed to be the only one
responsible for narratioras teachey, they should d the talking themselves! Thesaw the
built-in narrationin films as interfeing with their teachingduties. It was@ until the late
1950s that instructional filnsaw a modest revivakhen eightmillimetre loop films were

di stributed as e Inthgsk yarsideerilimetre fitms aldobecachey e s
availableat affordable prices. At the same tintle rise of television as a new medium for
sounds and moving imagehampered the worldwide adoption of film as an instructional
medium.Despite Edisod s e n t hlm sevealivea up td itéofty promisedor education

Over the last hundred yeargarious other new media were proudly announced great
improvements for teachingnd learning, but only few of these turned out to be successful.
Besides film, the parade of failures inctugthool radig school TV videocassettes, the laser
videodis¢ intelligent tutoring systesy and computers. Thirty yearafter their advent

per sonal comput er s stoscHodl cuaiculalhi® difficult éot sichodlsn't e g r
to keep their hardwarap to date,so students have to worwith computers far inferior to
what theyhaveat home. Institutionalnt er ne't |l ocks arendt very he

and PDAsare often bannedrom the classroomn spite of their potential as cognition
amplifiers. Schools miss an opportunity for enhancing leariers per f or nlesec e wi |
cognitive tools The only new media that seemftavebeen successfully adoptely schools

are digital blackboards technoloy that matclesold teaching modeldDigital blackboards

simply preserve the prevailing educational model.

School 6s tyranny

Today6s s c dates backsty the £8G0svhen new aduvaces in steam power
production, iron productignand cotton spinning effected worldwide industrialisation
Traditional handcraitg was replaced withmechanisation In factories products could be
produced cheaper, deer, and to set quality standards. Like raw materials, labour was
considered just an input to productidn.this climate, shool wasmeant to prepare workers
for factory jobsand evenconceived as an industig itself dedicated to the conversion of
ignorant learnerganto qualified workers that met standards of knowledge and skills. The
similarities betweeschoolsand factories can hardly be overlooked: the fixed time schedules,
the predefined tasks, the unifortreatments, the uniform products, the fixed classroom
model, the quality standards, even the sound of thed#lticat lunchtimewereborrowed

from the factory modelRelics of the industrial revolutiopervade school cultureBut it is
beyond any dispute that todayés children ar
days long gonand that theyeed to learn the knowledge and skills required for our modern
informationbasel society

Although there is nothing wrong with discipline and time schedules, school is not it for

purpose anymore. School offers a reasgdeeducationpackage tuned to the average child.
Buttheavemge <chil d doesnét exi st. School fail s

i ndi vidual needs. One thing that <children wi
for themselves about what to learn. At school you haveaim what others warybu to and
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c a n 0 tthingsebacause of your own interests. School is based on discipline and obedience.
It Kills initiative. It deprives childref autonomy responsibility and ownershiplt kills their
curiosityand eagerness to learn and produces anmaegrsionand boredonmnstead.

One might object that this is all necessary since children simply will not be able to decide

what is beneficial fothem This is at most partly true. Children may have dreabwut their

future such asbecoming an astronaut. We should respect these dreams rather than destroy
them because they are important drivers for cognitive developieeahit hough t hey w
be able to achievmostof theirdreams, it is important for them to take responsibility and find
thisoutfor themselves. ltisalsoe mpt i ng t o bl ame todayo6#f youth
is said that todayo6s vy o ugravingoup withltheir PiaySetiossp o i | t
and smartphoneshat they ardazy and lack any discipline, used to the instant fulfilment of

their degres, and completely unfamiliar with the idea that satisfyhmgr needs may require

patience, effotand per si stence. AChil dren today are
gobble their food, and tyrarsei t hei r t e a c lagree withahis Bredfthink that y o u
youththese dayareintractable, it is good to realise tltae quote above, frolfocratesdates

back to 4008c. Complaining about youth is persistentt s s u e . Youth should
schoo] school shold adjust to youth.

Conservatism explained

Schools are apt to disqualify new promising technologies as temgadmthat will soon die

out. Such an excuse may be valid every now and then, but as a standard yaspense
inappropriate.The school systae reflects intrinsic conservatisrhecause its main task is
restricted to consolidating existing knowledge and transferring it from one generation to the
next Through that task,it establiskes s o c i edeymosles, traditions and power
relationships. It serves the status quo. All school staff members are inevitably the products of
the school system itself and are probably likewise pervaded with its mental legacy.

Today 6s hasivery muein common with agriculturen days gone by. Like farmers
teachers try to create the perfect conditions for young orgarisrgsow and to flourish.
Farmers as well as teachers are endowed with aibuwlinservatisma result ofthe never
changing cycle of sowing and harvesting year after year. Just like farming, teschioge

than a profession, it is a vocation, a passion, a way of life, a mixture of arkikmainsed at
personal care and attention for maturing organisms. New technologies which might
underminethe way of lifecan, of course, expetb be met withscepticism The devoted,
humanist teacherarely agres with the industrialvision of policymakers, managerand
politicianswho aim to transform schooaisto efficient, largescalediploma factorieghattreat

their pupilsas merenumbers. Of course, teachers are fighting for a gaage because those
who studyare notproducts It is common knowledge that behind the gigantic facades of the
schools, smaltcale craftsmanshipn which caring teachers take pity on their pldke
croftersremains hilden The school building is the educational equivalent of the greenhouse
that protects vulnerable seedlings against hail, wind, cold, and other influences that could
interfere withtheir growth. This conservatisnexplains to a great extent why school & s
disconnected from the rest of the world.

While agriculturestarted modernising its methods and tools two centuries ago, edusation
just beginning to do san agriculture new machines and methods yielded profitscale
Land consolidations straightethithe landscape and enladythe farmlandsand made them
more uniform The altround farm labourer gave way to specialised and -treihed
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agricultural contractarsuchas tractordrivers, potato harvestsr and drainage technician
This all is absent in educatioAccording to educational researcher Tony Basehool is
rooted too much in the traditional methods of the mediapptenticeshipnodel, featuring an
omniscient master and a naive pugieachinghas not been professionalised.nktruction
rarely uses a design amdoes not favour required stlhmxeptib
hardly been influenced by reseainlo instructionaldesign, psychology of learningr other
topics concerning human functioning. Teaching remains la@ehaft, preserving the oral
tradition with almost religiougpersistence. As a consequence, it hardly allows for any division
of labour to increase efficiency. Indeed, educational ingitatfairly well resemble a
collection of distinct ongnan shops.Becausethey rarely considewother organisational
models, effors to innovate argust addonsto regular work and readily lead to increased unit
costs. School reformare easily blocked whenever theyght affect he power or positn of
teachers, even when teacherst believethey might

However, it is unthinkable that educatioan stay the way it is now since the outside world is
changing atsuch a rapidp ac e . T o d a grovs up linemarsedie mesw digital
communication technologies and may wonidesimazenentwhy they cannot use the tools at
school that they use at hont&ecause oftte pervasion of new media as cognitive tau$
only in everyday life but also in work settingdhiey must beswiftly integraed into school
curricula Me di a ar e n 0;ttheyjdisraptively altan jifd. Barehtxy emplsyeanad
possibly pupils themselvesilivraise the pressure on schodis innovate their models.
Education will not be able taesist the new technologies thagaturatethe market and are
eagerly used by targebnsumersas cognitive amplifietsThis pattern of market pulill
force innovation for education.

In the beginning, farmerdid not like tradhg in their shire horsefor tractos. Todayds
farmers, however, spend more time at their computersithtre fields inspectig the crop.

From a romantic viewpointthis may seem a disgrace, but agricultural productivity and
quality have reached unparalleled levels. It seems school is still trapped in habitual patterns. It
is very hard to get rid of these.

The need for reform

The domain of educatiois severely challenged by the vital and substantive impact of new
technol ogies on soci ety gprodicasderyevaluehonfront oday 0 :
their materias but from the knowledgeput into them Producing cars or buildings is fanger

about steel, plasticand bricks It requires detailed knowledge from many disciplines.
Growing tulips and brewing beer are now pretty muchdbiemical industes Produdng and
distribuing all these products in a cestfective wayrequireshighly skilled peoplecomputer
programmers, mechanics, procesgjineers, biologists, logistitexpertschemistsand many

mor e. Whi | e tprowda gtandardesl ccinrrcudaltesiching standard tasks and
standard content according to standard qualifications for assumed standard pupils,
professional workers do anything but standard tdsistead theyvork with complex multi-
faceted nonstandardoroblems angbrovidecreative solutions by stretching the boundaries of
their expertisethrough inquiry, experimentationand collaboration in a crosBsciplinary
context

Educati on s houl dnnineteepticeatprafacaiesanymiod stantdasd tasks r

areperformedby machines and computers these days. In thetpastkills acquired at school
were sufficient for onebds whole worcrykléehag | i f e
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shortened dramatically: the thinge vearn today will be obsolete tomorrow. Learnthg e s n 0 t
end at graduationbut is a lifelong necessity. Wahould realise that we need to prepare

children for professions danyears agcthereaverorgpiee s t h
books, smartphonesnobileapps social networksor virtual worlds Even a whole branch of

ebusinessvas still to be invented, requirkong exp
dealing with new knowledgemetalearning skillsi the allity t o i dentify one

knowledge gaps, to searfdr and evaluate neknowledge sourcesnd to arrange and assess
oneds o w,nwill lbed paramourgt importanagot only for a small elite of doctors,
lawyers and engineers but for almaatyone inany profession.

Education has to respond to these changes by adatstibgsiness modg| its technologies

and its modes of delivery. It has to anticipate and explore new modes of knowledge creation
and representation amaol create newpatternsof learning and teachinigr twenty-first century
education. School should get rid of the standard curriculum and include opportunities for
students to engage stimulating new initiatives, responsibility, creativignd imaginationlt

should prepare nevgenerations of learnersapableof and willing to deal with new
knowledge and take charge of their own cognitive developmestead of destroying
chil dr en6s ,ischoolashoeld pceservé and antplify it and support their positive
attitudetowards learning new things.

School mususe the cognitive toolshat learnersnassively adopt to enrich their yaite lives.

As new media and tools flood the marketearners, bethey schoolchildrenor adult
professionals, expect higjuality, flexible, modernand tailored learning services. Media
innovations will be usefuldr addressinghe severe weaknesses of the current system. It
would be good to remove the artificial discontinuities between school and work. Lifelong
learning offers new educational challenges for learmecsmbine their studswith an active
career ad to expect sufficient freedorto choosing their own studyace, time and place.

This new target groupf students iighly heterogeneous with respect to prior knowledge,
experience, ambitigrand possibilitiesThey require madé-measurdearning activities that
they can largely direct by themselves. What is expected from edudatioot monoculture

but custoramade training diversification and flexibility to satisfy varied neesdfor
knowledge. In the eneducation should support learners to become valuable and responsible
citizenswho are able to fully participate intoorrond s s oci et y.

In his video EDU-at-202Q Richard Katzsketches a devastating scenario for educational
institutions that are reluctant to innovate. In his scenarim day és I nert uni vert
irrelevant because commercial media giants like Microggiple Google Sony and Disney

take over. These companies use advaneledraingtechnologiego providing highquality

online learning programs on any topic imaginable. Because of their worldieidery and

the implied economyf scale they can hire the best experts, the best teachers, the best
designers, the best writers, the best film directansl the best programmers to produce the

best corgnt at the lowest possible prida this scenarigtraditional educational institioins

are destined tdie away. The purport of theideois obviously that educatioshould reform

itself. As school sceptic Seymour Saragim t It At he biggest ri sk
oneo.
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Chapter 10 The Stories of Media

During the last centuryfilm, radio, and TV beame the predominant mass needAnd they
still are today, notwithstanding the rise of ttmernet. Film and radio are powerful in their
own right but are outstripped by TV, which offensall-in-oneexperience&eombining meing
images, soundsand the immediacyf wirelesstransmission Hundreds of communication
satellites orbitin spaceto distribute a multitude of TV signals to the most remotessiin
Earth. Whatever thenvironmenta TV is always available. Numerous TV netwogourthe
world into our living rooms. Politics, pets, spqrtelebrities, any topic is coveregery day

T V G@mspact on society anduture is immense. Any change in fashigqmolitical sentiment,
music style or vocabularyis highly influenced by what TV shows us and tells us, and
particularly how it shows us and tells us. Controllingriedia means having power over the
people. In many countries the governmesemsorsand controls radio, T\he press and the
Internetto impo® their ideology. But the traAsorder nature of electronic media often
demonstratetheir intangbility. The ArabSpring in Tunisia, Egyptand Libya was inspired
and enabled by sociahternet media. In the pilaternet eraradio and TV helped to pull
down the Berlin Walland effected the collapse of Europgammunismin 1989. The same
powerful mechanism makes us defenceless when it comes to commercial advertising

Being fooled by commercials

The effects of TV commerdmar e di sreputabl e. We know t hat
cl ai ms, but we still buy the st ufdotthatNat ur s
triumphantly announces a new washing liquid capable of cleaning the dishes better than

any other product befor@f course we knowhati t 6 s nBunlastezonsvdhen weodr e i
the supermarketwed |cérelesslytake this very product from the shelf and put it in our
shopping trolley, snpl y because we 0V ewithadeanrwashidgiptWeréa s s o c i
the unresistingvictims of Pavlovianconditioning That 6 s why commer ci al s
often. The conditioning procures primitive, automat behaviours carried out without

conscious thought, making wusspond withany behaviour that advertisensant us to Our

behaviour does not complyith how a reasonableight-minded person would be prepared to

act

In a contrived waycommercialscreate new communication codes that link their products
with social class, lifestylestatus, stardom, heroisor any other quality that the target group
might aspire to. Whether it concerns cars, perfume, fashiocigarettes every suppligies

to establish a powerful brand by associating the product with a favourable lifestyle, amage
status. In endless campaigaslvertisersaaim to have usadopt the codes that lead to buying
their products. It is a sefstablishing effect. Ondadividuals widely adopthe codetheycan
express their identitand social statuby buying the right products. If theromotedcode is

that redtough guyssmoke cigarettedike the good oldvarlboro man, most people will act
accordingly to establish this image. Similarly, people buy cars not particularly behayse
offer value for money but becaubeiyersi perhaps subconsciouslyaspireto the lifestyle
associated with a camvhich is either rich, sportive, noisy, practical, elegant, moadwst
speedy, andhey want toexpress this tohose intheir social environmentheir neighbours,
colleaguesor relatives. Tie underlying assumption is that the social environment recognises
the code and interprets it in the right way. Brealarapde causes confusioninety-yearold
menwith walkersar e n 6 t supposeando pdi mee mPon schkees ar
drive to workonmopeds.
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Touched by the screen

|l tds a gener alto simplg consdler il taadnTd/ias gredia that convey
information to viewersThe power of film and TV is in exposure rattigan exposition. They

have the potential to touch us emotionally and drag us along with their stunning stylistic
devices, dramatic storylingsisual effectsand surround sound. Watching a scene of a car
heading straight fous at high speed, supported by the penetrating sounds of the roaring
engine and screeching tyr@all inevitably arouse shock, frightnd an urgetode Vi ewer s 0
adrenalineflows, heart rattgo upand muscl es t e nossappresiVigse e u n

physi ol ogical react i onWe sendéhicdervent ad eoreal egpdriericey t h e
and respod accordingly The success of cinemnlas largely in the emotional impact it
excites. A consequent gstion is why people like watching such yokings c e ne s . Wh a 't

the fun ofbeing scared by horror movie What 6s t he poi nterké? cr yi
Why are people prepared to paysit in a darkened room with a lot stfanges and nearly

die a thousand deaths, undergo one misfortune after another, and cry with distress and
impotent angét The answer is simpland straightforward: we identify ourselves with the

actors on the screeifihe person who is endanget®dthe quickly approaching car is us. The

hero in the action movie, thatotbaués Ubhe TThi
of identification and adoption of the main h a r a wewpomtdssinescapableFor the

viewer, t brings about strong emotional involvemémtthe film narrative which makes the
scenebds i mpact go beytecankw. ttis about ziog expoded to anf o r me
event hat manifests itselfruthfully in the eyesof the viewer andhat arouses subjective

mental processes. The viewer is not just watching the movie but actively fa¢t in the

events. This ability to adopt the viewpooiftsomeone else is a unique human feature linked

with empathyand hypothetical thinking. We are capable of entetimegposition ofsomeone

el se, t he charattersdre procesa af identification is confirmed by physiological
evidenceof thebraind mirror neurons neuronghat fire not only when we perform an action

but also when we observe someetsgeperforming the same action. This means that we feel

pain when we sesomeone else fall down as if we fell down ourselves. Watching someone

being kissed feels like being kissed oneself. The mirror neurodslwur observations our

brain and produce the related responses.

Still, it is odd that wecan cry intensely wherour film heroperishes one momeandin the

next moment step outside &am excellent mood. One may wonder if the emotions we display
during a teajerker are authentic. According to Jean Paul Satieeemotionsve experience
watchinga film are not real, even though they may sesmeal tousas the tearsThesources

of viewer® e mot ina mghe t®ajeeker but in ther a priori mindset Their need for
emotioral excitationignitestheir imaginatiorto recreatestimuli. The sorrow we feel is about
ourselves, not about the leading acteho isi we knowi just acing. The movie is no more
than a catalyst for regating and expressing our own emotions. The mechanism is very
similar towhat happens when we look atwhipped cream cake: it makes our mouths water
only when weor e h gerkgrrisya psytialdgicah outieg for she Viesvexs,
offering them a safe protected and legitimate wayto deal with anxiety aggressionand
sorrow. Itallows forrisk-free ventingof emotionscausedby he r eal worl d t hat
for such venting Film puts the viewer at the centre of the action, which is always under
control When it comeslownto it, we know that it is all just a film.
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Modern myths

Film and TV are the modern equivalents of ancient my&gyptian murals medieval
frescaes, and stainedjlass windows. They convey the stories of life. They capture and
represent the events of the world in a structured way and help us to understand the social and
cultural realm that wéelong to Instead 6 presentingseparate facts, storigése uscoherent
aggregates thaderive communicatve power from internal structuresequeoe, and causal
relationships between elements. Stories are universal; all cuhuaksimestell stories They

reflect the prevailing customs and rituaté the community and support individuals
developmentand expregen of their own identites within the cultural contextToday, film

and TV with their oneway communication, redime transfer and stylistic devices are
outstanding media for conveying stories. Films, news shows, and even TV advertisements
arenot very different f r oomologish ClaudenLévbtnagd h s . i
considers the common Hollywodidim portrayingthe AmericarDreamto bea modern myth

that helps us to shape our culture. He suggests that myths are fundamentabstasgsh

we bag our behaviours and our though&ories n the Middle Agesold of the downfall of

man and the salvation by Christds crucifixi
media,tell of youth, the glorification of the bodwand familyties In due courg the message

may change, but the structural pattemil remain the same. In 1928 Russian linguist
Vladimir Proppexplained the universal nature of stories in Migrphology ofthe Folktale

He studied many hundreds of fairy @land bydisconnecting the key events from ithe
specificsettings he found thatall of them requireanly a limited set of structuralements.

He found that a fairy tale has no more tisanendifferent character archetypes: the hero, the
villain, the princessthe advisor, the assistant, the messerm®t the false hero. Also, he
identified thirty-one basic reoccurring events that descridea multitude of stories, for
instance someone goes missing, the hero is warned, the villain seeks something, the hero and
the villain battle.

Many of t o d ay ongysteres thrilleysn commeercial edvertisemenand stage

plays display similar regularities. But they also require dramatic elements as much as stylistic
subtleties and aesthetidduch of the dramatic elements go back to Aristatlieo proposed a
simple storylinesetup: a situation of equilibrium gets disturbed, which leads to change and
activitiesthatfinally bring abouta new equilibrium. But this is not sufficient. The very basis

of an involving storyis conflict Conflict produces tension, whidl in turn the basis for
attention. Dramas all about people or parties who deceive each other, hate eachoother
have conflicting interests. The quintessence ist tay disturbance of harmony, any
imbalance, any dispute requires a solution and leads to action. If there is no conflict, nothing
happens. There is nothing as mmambing as watching two people who fully agree with
each other. Suchcase displayperfed harmony with plenty of endorsements and assémts
short, it is deadly dull.

A lack of conflicthappens a lot on TMhough: conversations are excessively prepared and
rehear sed, interviewers dony(theywaysnbed thewon cr 0 s s
their next show)and clashes are carefully avoided. dethowbecomes intriguing when the

guest breaches protocol, furiouslyiping his glass of talkshow fruit juice from the table and

stalkng off the set The attraction of lie TV is in this kind of unexpected event that cannot be
controlled orchoreographedt is curious why TV makers mostly stick to conflatoidance

while finormab human life is interlarded with controversy, bickeriagd insults. If a conflict

comes tohe surface, we drop our masks and show our true colours. These are the moments
that everyone wants to watch, just like a street row or a slanging match.
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The idea of conflictis not restricted to a quarrel or a figlit generally arisesrom the

ambitions of people and the barriers thayst overcomeo achiewe them. An athletewho

need to completea long jump oveeight metes to win has a problem. Tension arises from

the conflict between the atlyl etfed@s eamthiatlil em
over 8 mete s 0) . | f t he out c o nfethe wtbletee is gix-yearoldct ab |l e
schoolboy), then the conflict is inappropriate because the outcome is Gewaih almost

certain. Likewise, a conflict between two persan®nly interesting when tlyeare of equal

power. If themain charactebows down at the first blow, the conflict is settled and the game

is over before ihaseven started. A good storgquires a balance of powess that conflicts

can deepen as the story progressesstdimax and ending. But the essence of conflict is not

in its dramatic poweper se. LéviStrauss considers conflitti bea fundamental mechanism

for our understanding ofheé world. His plea for conflict is not to be mistaken for a
glorification of our violenthature. Conflicts involve the confrontation of two oppgdorces

and thereby allow for meaningful compmams. It is hard to interpret the behaviour of a

person without taking into account the discrepantiesveen those behaviours and their
opposites. Happiness is meaningless without misery, love is meaningless without hate, and
wealth is meaningless withopbverty. For the same reasaliscussion and dialogueelp us

to extract meaning from conflicting ideas and help us to improve our understanding. Since
ancient timesthe mythsof the world havefollowed the universal pattesof conflict and
havehelpedus to understand the world.

The illusion of reality

The @mbination of soundwith moving image produce an unprecedented illusiasf reality.
Multi-channel audip overhead domscreen projection, and 3D technologies push the
audiencé s e x poérealitgemen tirther. But there are different views on how to evaluate

the reality captured on camera. Despite all the techgdlbg uses its creation is mostly an
artistictask.To enhane the suggestive impact, filmakers can drawn a range of stylistic
devices such as camera angles, zooms, camera positions, sharpness, camera movements,
staging, lghting, colour, editing, sound effecesyd more These allow them to construct their
subjectiverepresentation of reality and to enhartseemotionalimpact Alfred Hitchcocld s

famous showerscene inPsychousedseventyshotsin one minute accompanied by dramatic,
orchestral sounds to achieve high levels of suspengelvementand anxiety Without all

this editing the scene would have been deadly dBiit film is all fake it has only little to do
with reality. Because of fil mbs ,itiswftec at ed
understoodthrough the metaphorof the frame. The images framedvithin the limited
dimensions of the screen force the audience into a selective view of a constructed world.
Despite the superb illusion of realitthe film imagediffers fundamentally from the real
image. It is not the obfts themselves that matter but the way the objects are captured and
represented on the screen.

Critics denounce confusing manipulatiaghat elicit wrong ideas about the nature of reality.
Instead of using the frame metaphtrey promote the idea that film and TV should be a
window that opensip the world to our eyes-ilm and TV should act as a servihgtchto

transfer events that would take place fully independent ofntadia themselves. In this
respect,images captured osecurity caneras or webcamsand some recording®f sports

events, concertaindparadesomepretty close tditting the window metaphoiSupporters of

the window metaphor advocate minimal intervention and minimal use of stylestices.

Even actors are suspect. iFtcinéma veéritédoes 6 t feature stars of
portraying heres and heroinebBut everyday people that juso @vhat they always @ The
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approach is widely and successfully used in document#nesaim to sketch authentic
practices whil e assumi ngwiththedr teality he latermeasr a do e
somewhat questionable. From protests, riatsd other disturbancesve know that the

presenceof TV crews or documentary filrmakers encourageparticipants to overtly and

expressly demonstratheir intentions or behaviours. Cameras sometimes act as catalysts for
events exactly because they are supposed to act as winddesvoorld.

At the extreme endghe window metaphoand the frame metaphare hardly productive.

Just recordingeality is seldom interesting; creating extréynartistic audiovisualpatterns,
someti mes called fAavant gardeo, gertapha@ | | y r e
that of amirror, assumes that the power of the audiovisual is in the combined effect of the
frame and the windowBoth metaphorsare required: reals offers the audiencehe
opportunity for recogition, while styk and aestheticamplify interpretatiorand construction
Essentially this idea includes the viewand his or herpsycholay in thefilm experience

The mirror metaphommplies that the viewer identifies himself with the leading actod

thereby virtually participates in the stofye watcles himself as if film were a mirra. The

starting point of the mirror metaphor is that subjeciiwecesses are a decisive factor in
producing meaning. Besides identificationther psychological concepts like regression,
exhibitionism and voyeurisncome into play. The inherent omeay nature of film and TV

allows viewers tavatch others and engage in scenes of great ematidrintimacy without

being noticed. It compares with the illusion the fourth wall in a theatreghe imaginary
separation between players and audience through which the audience can see the actors play
but the actors supposedly cannot see the audience. Watching a movie in a darkemes cine

like secretly spying on your neighbours.ekploitsour primitive tendencyo want to know

what 6s goi ng o0 n reguringtuhtetakany risksd wi t hou't

We unavoidably project ourselves into the scenes as if we were thegleatibrs ourselves. It

just happens, and we like it. We want it to happen beoaadeng for authentic sensatians
Therefore, we are prepared to temporarily neglect the idea that film is all fake and go along
with the story adopting the leading actors v i ewgdi st expl ains why w
enjoyingevenfilms that are highly unrealistic and implausible. The phenomenon is known as
the dAwilling suspandi appbfedi tbelmaduling ot her
literature, poetry theatre and opera. The willing suspension disbelief is a bit like a
preparedness to fool ourselves didr the boundar between reality and fantasy. It is our
preparednes® accept the unbelievable as trudih least for the duration of the film. In order

to enjoy a feature film ke Supermanwe have to accept that Superman can fly whenever he
wears his funny suit. Although every reasonable individual would admit that this is a silly
premise, we force ourselves to beltak trueso that we caproject ourselvesnto Superman

and be rewardedvith the authentic sensatiorthis produces. The problem is that this
mechanism appliesot only to big lies but also to the subtle and obscure ones. We are
prepared to belie anything we see oscreenbecauseof our natural tendency to project
ourselvesonto the stories. We deny ourselves and our rationiald, which makes us
incapable bdistinguishing unambiguously between reality and illusion
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Chapter 11 The Gossip Revolution

The successes of social medervices like Facebooknd Twitterare rooted in the human
tendency to gossjpvhich is an informal way of sharing and discussing information. Although
gossip is generally associated with spreading scandal and misinformation, evolutionary
bi ologists claim that gossi pbs f woldatityion i s
groups. Since gossip evaluates and comments on the appropriateness of individual behaviours,
it helps to establish community codes and norms anlistmurageleviations from these. So,

gossip is a social phenomenon that helps to stabilisencmities. Internebased social media

build on the same principle. Gossip is now liberated from practical restrictiditae and
spaceas it now spread at almost the speed of light and beyogeographicaboundaries.

Social mediamark the transition from a network of web pages, commonly labelledlvieb

to a network of humans, commonly called w&b or the social webSocial media include a

wide range of applicatiorthrough whichpeople can viually meet or exchange information.

Many thousands of sites offer blogs, wikferums collaborative editing, media sharing,
recommendtion systems, and many more, all based on the notion that parteigenboth
consumers and producesEmessages that are worth noticing. They help us to stay informed
about the state of affairs.

The network concept

Many complex phenomena in biology, economsysics, engineeringpsiology, and other
areas are very well understoddrough network theory Network theory uses a simple
metaphorof nodesconnected to each other. Obvioyslige structureof the Internet is a
network connectingndividual computers to each other through cables or wirdleks.
Network theory carhelp usunderstand how malicious softwaspreads owvethe Internet.
Likewise the World Wide Web is a network of content, represented by web pages that are
interconnectedby hyperlinks The very concept of the hyperlirk|ink betweerntwo different
entities, is esswial for any network to exist.

A group of humans caalso be described as a netwotor instance yours might include
your relatives, your colleagues, your friendsad thepoliticians and otherpeople living in
your town or sharing somether attribute. In most networkeach nodes connected to a
limited number of other nodem your town you will only know your nearest neighbours and
perhaps some people from the spaitd or shops, but usually you willot know all your
fellow towngeople Neverthelessyou will have indirect connections to all the people in your
town via your nei ghbour,andsoyn Supposegoudriow abaut s 6 n
60 people living in your town anthatthese 60 peoplkenow 60otherpeople in your town
and so onAfter 3 stepsthe network includesore thar200,000 people. There may be some
doubling because people share frieadd acquaintancebut still, these 3 steps will get you
in touch with a whole lot of peopl Yet another step in the network knkou to over
10,000,000 people.

In the 1920sHungarian writer FrigyeKarinthy hypothesisd that technological advances
like the telegraph telephong and improved travel increased interconnectedreas®ng
humans. Their networks of friendsd acquaintances could grow larger and cover greater
distances. He claimed thaty two individuals orkEarth are connected to each other within
only 5 steps. In 1967Stanley Milgramcarried out experiments to check the validity of the
claim. He randomly selected individuals in the @diStates and asked them to help to deliver
a letterto randomly selectedecipientsby forwarding the letterto someone they knew

79



personally who might have better connections tordugpient Although hundreds of letters
never reached thetargets,sixty-four letters did,and along the way, they went through
average path afix degrees (which is equivaletd sevensteps). This led to the conclusion
that the world isosmallthatany two individualsareconnected to each other withinlgpfi s i X
degrees of separationAlthough this theorys easily disproved aa universal law when we
include hermits or isolated tribes, it demonstrates the power of social netamdkshe
relevance of connectinpo your friendsd f rScaeanilgsis afi3@d beyo
billion instant messages among 180 million people in the Micrddefisenger networkn
2006 more or less confirmed the small world hypothesis: it fousidglatly higher figure of
6.6 degrees of separatioA 2011 studyof Facebookshowedan even tighter networkwith
only 3.74 degrees of separatiom average

In most networks including social networktke number of connections is not evenly
distributed over the individual nodesome nodes have a significgnhigher number of
connections than average. This is a-sskblishing effect that can be observed on Twitter

and Faceboakpeople with many followers attract even more followers and thus function as
an information hubn the network. Important| this mechanism prevents the network from
breaking dowras itgrows. Without such asymmetyy he net wor k woiuil dnét
would get clogged up and fall apart.

The shared pattern of sharing

Social medianetworks are basecho t he i dea thatumersouyusehatal s
both the producerand the consumers of content. The companies offering social sitztia
usually donot behawehi hgker t rmedii tai ocrmeaip apu kels
contentthemselvesand only offer the services and tools for users to produce their own
content, e.g. a Faceboplage, a blogost, a Yolubevideo, an iTunepodcasta Wikipedia

article. These user contributions are supposed to add value to the network by extending the
net workos coll ective knowl,dhe gollectiveFnature of thee u s e
networksneed not always beisible. Simply entering a search term in Google Yahoo

creates added value in the network because it helps to identify hot topics, trends, and different
classes of user profile§earchings not a social act, but still an act ofparticipation in a

social network. Buying products from an online shopy seem an individual act, but the
recommendationgou receive about other products that yowgtmibe interested in are the
result of data colleedf r om t he network of all/l customer s.
networkeven ift her e6s not hi ng soci al,userdpastucontentd . I n
deliberately address an audienadich may be composegitherof closefriendsor complete

strangers that happen to share the same interest. Different types of social media require
different types of user input. A wilsuch as Wikipedia requires teatuarticle descriptions as

inputs. A blog (Blogger) requires opinions. A microbl@vitter) requires short messages.
YouTube requires videos, Flicknd Picasaequire picturesSlideShare requires presentation

slides. Social bookmarkingjtes such as Del.icio.us are about making your favourite websites
available to the networlSocial networkingites like Facebook and Linkedlinge you to give

detailed information about yourself in your personal profile and offer network relationship
tools, which are often complemented with blogging or microblogging services. Consumer
broker sites likeeBay require the wusersé information at
Dating siteslink your profile and your wishes to those pdtential matesOnline gaming

requires your gamunskills and your need faypponents or teammatethe same holds for

virtual worlds( al t hough mo st baskd). Masksservicas likengétgging e b
require your input for linking media and locations on online mapsdditian to the common
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pattern of publishing usegenerated content, social media offer additional services that
include network statistics and the opportunity to obtain ratings and comments from the
audience. These ratings again add value to the netWtoik.s e taysugto date withposts

from your friends, preferred blogsr news sitesvith automated aggregatian the form of

RSS of RDF feeds. The true viral power of social media is in the seamless transfer of
messages acrosifferent network platforms. An interesting blog or video is easily rated,
commented omand forwarded to your social network friends or to the followers of your blog
or microblog. The network of friends and followers will do the same and gabsigtthe
messageavith other networksincreasinghe size of the audience exponemyial

In days gone hysocial communication was restricted to physical meeting sgacésbes,
families or village's. Letters could be used to communicate @veéistancebut these made
communication indirect and caused unpleasant delays. New media helped to remove these
restrictions Social mediaallow us to effortlessly maintain our relationships with both
individuals and groups all arourige world while they preserve the basic qualities of a chat in
the pub T h e yefficieat, cheapand extremely fast. Any news spreads across the world at
unprecedented pace. When in 2009 a AiSvays aircraft crashed in the Hudsdriver in

New York, the first eyewitness messages, including molbpif@ne pictures and videgs
appeared almost immediately on Twitt@hese first messages were instantly forwarded by
followers and snowbadld over networks. This usayenerated content appeared to greatly
outperform the traditional news agencies at alerting readers and vi&vosial media and
portable devicegrovide us witha gigantic set of eyesnd ears that keep us informed about
the state of affairs.

Exploiting the crowdsod6 wisdom

One of the great challenges social networkss exploiing ther latentcollective intelligence

to solve problems that are difficult tatklewithout many peopleln his bookThe Wisdom of

Crowds New Yorker columnist James Surowieckaxplains how groups of people can
produce better soluths than the most intelligent individual members of that group. He

d o e ssimiyt restat that two heads are better than one but carefully specifies under what
conditions groups perform bettiran individuals Members should be independent in order to

avad herding behaviouand lip service, they shoulde of different backgrounds anldold

different opinions for enhanced creativity, and they shoulébperate in a looselgrouped
decentralisedand selorganised way for optimum results. Evidently, such conditions are
greatlypresenin social medianetworks. A heroic example of group intelligence is Lintire
opensource computer operating systehat has challenged the monopdaf Microsoft

Windows Throughout the worldnany programmers collaboeatn the codeevaluating and

improving it, sometimes selecting the best out of midtgolutions, thus producing superior

guality. Another example is SETihe Search for Extra Terrestrial Intelligence prgjétat

has beensearching for life in the universe for ovealf a centurySince1999 it hasusal a
crowdsourcingnechanism to processid analy® the huge amounts of data collected by the

Allan Telescope Arrayn California. In 2011over 100000 users in 200 countries offerée

use of their PG p r o toenassively distribubgS E T précessingcapacit ETI  hasnodt
foundanythingy et , but this doesndét disqualify the r

Likewise, Googlesuccessfully uses the crowd assign keywords to images so that the
images can be retrieved by their search endimagerecognitionsoftware may be able to
recognise objects or everdimiduals, butts knowledge of the worlds too limitedto be able

to understand and assign meaning to pictures. In a-gespeed seup, users are invited to
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tag an imagén a competitiorwith another persowhois onine. After a few minuteghe tags

are compared and points are awarttethe userslepending on the quality of the match. Such
thirdparty met adat a I mpressively I mprove i mag
otherwise.

Another outstanding example oblkective intelligence is WikipediaSince its founding in

2001, Wikipediahasmanaged to create an extensive online encyclopaedia by tapfmrige
knowledge of its user communitylany tens of thousands of users voluihyawrite artcles

about anything imaginable. Earlg 2012 the English version edgainedalmost 4,000,000
articles, and it continues to grow by 600 words per minute and 1,000 new articles per day. In
addition it offers versions inabout 280 languages. Established lighiersof encyclopaedias

such asEncyclopaedia Britannicahave watched Wikipedia closely with discomfort and
disdain. Founded in 176&ncyclopaediaBritannica was regarded as the gold standard for
accuracy and reliabilityever since. In thel990s, it hardly survived competition with
Microsoftd s -lbudget alternative, the EntaCD-ROM. Britannica alsainderestimated the
growth, flexibility, and quality of Wikipedia. The printed version of Britannica offamk/ up

to 60,000 articles. A studgublishedin 2005 inthe journalNaturerevealed that the quality
differences betweemritannica and Wikipedia were small, even smaller thihe authors
expected.Encyclopaedia Britannicastill survives, however, maybe becausesitpublisher
managed to launch an ertied online version itself and offered additional online services.
Nevertheless, it is hardly believable that its traditional, hierarchical publishing model with
4,000 professional editors and experts on the payroll could ever compete with the tens of
thousands of volunteemsho edit Wikipediamany of whom are experts and academics too.

The undifferentiated involvemenf experts and laymen in Wikipedsend other social media
raises severe criticisms. Soncetics assume that the crowd is less wise thes been
suggested since it is dominated by amateurs and laymen who lack expetisdields they

talk aboutand are unable to distinguish between facts and opiniorss InookThe Cult of

the Amateur British journalist and blogger Andrew Keemises his concerns about the
negative effects of the egalitariamodel of web2.0 on the authorityf experts, scholayand
professionals. He wonders why we should accept that ignorant teenagpEdinently
overrule reputble Harvard profesors. Althoughon serious issues the probability that
teenagersvill be right when professors are wrong will be nearly zeneb 2.0 still gives them

an equal voteThe cul t of the amateur iis often asso
which states that a monkey hitting keys at random on a typewstdroardfor an infinite
amount of time will almost surely type a given text, such as the complete works of William
Shakespeare. Yet, tteefenders of thegalitarianismof the crowdoften substantiatéheir
claimsby pointingto the selfcleaning capabilities of social media. Nonsense, offerzses
harassments are easily rectified or disqualified by the crowd. In, 20Ddtch princessied

to remove part of a Wikipedia page with her biography that reported about trickery. She tried
to stretch the trutin her favour, but she got caught. Soaiehe readers of the page noticed
the changes and made a commdihtereafter it tuned out thatan internet address dhe
Royal Palacevas used for making the chang€sitics havereferred to this case to illustrate
how easy it is forpeople to make unwanted deceptive adaptationsto information in
decentralised and edited social netwrks like Wikipedia. But most people ée that
Wikipedia demonstragzeliability because of itself-cleaning capability.

| t 6 s ctheer dsisubdtanti@ltwisdom in the crowd. Social mpdi&ide a means to bring

this to the surface. As Wikipedi&oogle and other examples demonstrateny people are
prepared to contribute to such crowdsouragmgatives. The spend their the and sergyto
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be part of a collective intelligendhat achieves something new and valuable. Efforts go
beyond the simple votingsed byTV showsand demonstratemart thinking, engagement
and responsibility for a goathuseif not a better world.

Who are we?

When we engage in virtual social spgoge have to askot where arave but who arewe.
Deprived from our flesh, blogaand outward appearanoee still need to demonstrate our
naure. Social medigypically require users to log in and to explain who they are by creating a
personal profile. Meeting with anonymous people without rsaméhout profiles, without
histoies without identites would be boring as well as uncomfortable. These profile
descriptions, which may contain personal pictures, videos, personal intaresta name,
oftena nickname ar e the main references foowr wenddreer s
talking to.lt is instructivefor young peopldo experiment with different identities as part of
growing up. The traditional social structurdsat used to support youtn shaping their
identities, such as family, churcheighbourhoodor schoo] havedecreased imfluence In
recent yearsthe Internet has partly compensated for tbecreaseby allowing youth to
experiment with different identities in different contexts by creating online profiles, personal
home pages, and blogs loy participating in online role playg in virtual worlds

Of course adults do the sameve adopt different identitieis different contexts, e.g. at work,

at home,on sportsteams and whileshopping. Since social medilow us to participate in

multiple communitiesour identity in any community is only a partial one. Our identity is

fluid and unevenly distributed ovahese commurities. We develop multiple personae,
fragmening the self and reflecing our slightly schizophrenioature. Although creatg an

online identity takes only a few mouse clicks, it is an inherently difficult thing to explain
exactly whoyou are or ta-hoosewhat torevealand whato hide Hence, most online profiles

are likely to be shallow, if not misleadinBut there is no alternative. Those who provide a
detailed and trustworthy profile or publish very personal in&drom about their thoughts,

feelings, emotionsor weaknesses run the risk of being harmed by others. Even the
spontaneous and unconcerned posting of holiday pictures may have unexpected and unwanted
consequences, sometimes many y&des. The downside fathe Internet is that its memory is

endless: ifyou haveany compromising texts or picturesling youoll regret it
youol l never get rid of them. Gossip i s eas
contextto theother. That is why most identities on timternet are fake, or at least should be.

Creating your virtual identitynay seem simple, but the assessment of the virtual identdfes

others is far more complex. Fmany thousands of yeafsumars have learned to interpret

ot her peopl eds physi c a lfaciah gxpressonseandcranner sfu bt | e
spakingto make judgements aboilteir personality intentions and reliability but now we

have tomakedo with a nicknamend some pimpedp descriptions. For some peoptae

idea of using a virtual identity arouses the feeling of invulnerabilityy can pretend to be
young, attractiveand honest wén they truly are old, ugly and unreliable. This may seem
usefulfor escamg from harsh reality, but frank)yt is justa lie. There have beenany cases

in which naive users became the vicsimither financialy or sexudly of malicious persons
Children need extra protection here exactly because they are the most vulnerable. They should
learn to understand and anticipate the possible consequences of their online activities.
Pretending to be someerlse is a piece of cake in social megce you only have to create

a new emailaddressto do so In order to demonstrate the vulnerability usfers ofsocial

medig lItalian journalist Tommaso ® Benedetticreated alias accounts of a number of
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Spanish and Italian ministers and sent out fake messages about budget cuts and new taxes.
Clearly, the victims and ftbowers did not appreciatiis identity theftHowever, ouroverall

judgment of social networkingeed not be negative. There are many examples of fruitful,
harmonic interactionsFor instancemany people have had considerablecess ironline

dating, with many meeting$eading to sustainableslationshipsthat havestretched into the

real world. One may wonder to what extent the risks of social networks are different from
those in the real worldThe differences argrobably negligible becausé t 6 s possi bl e
peopleto hide their true nature and pretend to be frigndhile they are scheminig real life

too. Learning to interpret the hidden cues of communicati@apet of life.

The flawed promise

Twitter, Facebook Google and Wikipediahave demonstrated the huge impact of social
mediaon our daily lives, otheeconomyand on society at large. The underlying princife,
mak u s er s 0 availabtetodhe tommunity, suggests a new ideology of unconcerned
sharing, altruismsocial involvementand public spirit It breathes the valuesf freedom,
independence, democracgquality and empowerment. Existing power relationships are
challenged by the setfrganisatioal nature of social medidor centuriesthe relationship
between providersf information and receivers of information has been an asymmetrical one.
Providershavetypically beenpublishing companies, politicians, clergy, dictat@sd other
paties representing the elite and controlling mass metianfluencing public opinion and
maintaining the status quo. The mesw&ere just supposed to digest published information,
not to producet. We value aree pressas an important achievement, but the harsh tsith
that the majority of media are controlled by very few very powerful media concerns. Once in
a while though media corruption is unmasked. 101, police investigations demonstrated
the sneaky procedures of police bribery and pHauekingby Rupert Murdochs t ehé | oi d
News of theWorld. When readers indignantly turned against the tabloid and the leading
advertisers boycatt it, the tabloid went down. But suelmoutcome is quite rare. The overall
power and influence of large media companies remains unbrokerreveaed by
unpretentious media offerings aimed at achieving maximum viewing rates rather than sound
journalism, diversity, profundity, criticisnor debate. Zappinglong the large offemgsof TV
networls will hardly reveal anydifferences. They all & to broadcast the same tgpaf

news shows, sitcomsand movies, reflecting dull mediocrity. The same holds for radio
journals and newspaperdlone of these nss media are genuine social media, as they inform
the crowd rather than involve it. Social meda the other handyffer the full benefits of
participating in a network of peop#iaring the same interestsfighting for the same cause.
Social media do without vertical power relationships. They bring power to the people.
Anyone can become an opinion leader creating his or her own audience

Inevitably, social mediahave their drawbacks. Atheir innovationscome at a priceSocial
mediaprovidersrequire the right to exploit all usgenerated content including user profiles
user mesages and fileand behavioural patterns for thewn purposes. Googlsays in its
terms of service that by submitting, postirg displaying contentthe user gives Google
worldwide licence to reproduce, adapt, modify, state, publish, publicly perform, publicly
display, and distributehat contentThe privacyprotection of usersf other social media sites
alsoshows frequent flaws and violations. Facebbak beenregularly criticised #énd sued)
for censorshifpy excluding search terms, pudlinguserdatavi t hout usedamd per
mining of individual profilesand sharing of its user data with governmeR@radoxically,
the protests againgiacebook policies were easily organisexhto a new Facebook page. In
the end users should realise that social media site ownerstmayheir ideals for a better
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world, but they are mukbillion-dollar capitaliststhat have totaldriantraits not very different
from traditional media giants: one may wonder if Facebook sh@adeivemore sympathy
t han MuNedscCorpotaton

At the level of nationssocial media fendencytowards freedom, independencend
democracyis readily counteracted by governmeritsh a t donot sh@bhee t he
authoritiesin China, Syria, lan and Russia make great efforts to manipulate social nigdia
controling the flow of information andcensoring it Upon entering the Chinese market
Googlewas prepared to conform to censorshypthe Chinese authorise Banned subjects,

S u ¢ h198PTiandhmen Squangrotest® o r afirTeivboeltt s0 never showed
results. Under pressureom its worldwide user communityzoogle closed down its Chinese

site in 2010andredireced users to the uncensoredges of its Hong Kong websitBesides

targeting Googlethe Chinese authoritidsaveu s ed t hei r of Geepuawantddi r e wa |
search result§rom their citizensby performing periodic webfiltering and domaimame

blocking. Because of this political intrigu&o o gl eds mar k edecreasechase i n
Chinese usermavouredthe loyalnativeBaidusearch engindut their eputationincreased

Even without any authoritarian interferenttee quality and reliabilitypf social welcontent is

often disputed. Inevitably there is a lot of faulty or biased content algikgihe corrective
properties of the crowd donét al wawikblefttunct i o
make required adjustments. Tlenvictions of thecr owd donodt al ways ma
established standards of scientifittegrity and validity. Factsand opinions, fiction and

ideology are easily mixedometimes produdng a web of nonsense. A web of filth is even

worse than a web of nonsense. Wéia weto do withcontent generated yolocaust denial

groups, explicit sexual material, child pornograpbso-mafia sites, violengevulgarity? How

should weconsider the abundance of harmful, threatening, unlawful, defaynatfringing,

abusive, inflammatory, harassing, offensive, obsceinaudulent hateful, or racially,

ethnically, or otherwise objectionable conteM”a ny peopl e wanadprdprideay t h e
to call this freedom of speh and claim that theocial web cannot do without some sort of
censorshipauthorised to reject improper content and to remove malicious individuals from

the network. If you agree, please read the previouteses againand realise that such
statement doesndét didd eviaw.o much from a dic

Another issue is the high rasét whichmessageare created and postethe endless flow of

oneliners on Faceboo&nd Twitteris often criticised because i insignificantcontent that

i t 6s n ooatsiohpyivatb futilitie$spewed out alarge groups of people. For a short

period it may be fun to let the world know thabyu 6 r e getting out of bec
showeror t hat youdre about t o,yaanay realisesthahybwi c h,
contributions to the network are just boriagdtrivial. And your followers will feel likewise.
Fastcommunications beneficial in case of emergeées such as a plamrash, but generally

speed seems inverseproportionalto significance. Sending and answering the messages
becomesa continuous rush. It seems there is no time to beserethe next soundite. This

reflects a new pattern of hyperactivityh a t webre now getting con:
pervadinghuman communication. Critics decry the decline of the written word. People
nowadays impatiently browsat the expense focautiousy reading, concentratg, and

thinking about thesubtletyand profundity of a written work The democratiand educational

promise of social mediaannot be negated. They exploit theductive nature of gossip

which is a natural human phenomenon onénd offling but unavoidably they also import

someo f g ownwantgd&ide effects.
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Chapter 12 The Worldwide Online Game

Engaging in electronic media is a tiro@nsumingaffair. Every year we spend more time

using our computers, smartphonasd TVs. In 2011US citizens spammore than fouhours

per day watching T\and more thatwo hours per day on the computer. In additiorobile

phones receivedan additional hour per day, not just for calling but also for checking emails
browsingto websitesor sending out tweetAltogether we spend a large part of the day
gazingatourscreens apparentl y sunk deep,ourminds deemuag ht . \
have partially left the physical environment ttlsarrounds our bodies and moved to some
imaginary spot somewhere out there in cyberspdbés absentindednessnight explain

why we spoilso many keyboards with coffee, cake Coke. The arena of lifes gradually

shifting online.Sincethe turn of the centurynany of our activities have already transformed

to fit the opportunities of cyberspace. Tod
same holds fothose trading on thestock exchange, bamg, shopping, bookindotels
brokeringreal estate, learning, networking, and many otwivities More and morgthe

human habitat is becoming a virtual one.

One of the leading aredsr the virtualisatiorof life is the branch of video game&Sames set

the standards for virtual spacegh respect to complexity, dynamics, precision, intelligence,
realism userinterfaces and the exp&nces they offer. Since the 198@ke worldwide
market br video games has grownore thanlO percent each yeaup to 50 billion dollas in

2011, which is about twice as big as the music indu$tfiyat used to be a small niche fo
young computer freaks and weirdos has developed into a maturebittioiti-dollar business
field serving many millions of customer s. S
cover all age groups. Young gamearsthe pastwho aresomewhat grey byaw kept on
gamingwhile new youngsters joinettiem What makes games so different from TV, video
and film is the opportunity for players to actively intervene in dhescreenenvironment
while trying to achieve favourable momes. Video games are highly engaging because of
their dynamic, responsiyand highly visual nature. They put the players at the centre of the
action, which incites them to experimentation, problem solving, strategic thinking, critical
analyses, enhandecreativity and other highly cognitive activitie®laying a video game,is

to a great extendcexemplary for the way we engage in online activities such as editing our
videos, distributing blogsor just refining a web searchWe simply control the digital
universe from behind our screens. We operate our dashitoam@sotely tracking the status

of the world and adjust it in order to achieve favourable outcomes.

What 6s in a game?

Games cover a wide rangetgpes and genrefcluding street games, puzzles, quizfest-

person shooter strategy games, questsusiness simulationgonstructiongames, virtual

worlds and many more. A naive description of a game would be somethinghlg&ean
agreement to achieve a nontrivial goal and defeat competitors through a winning strategy,
within a certain frame of time or spacejdpd by rules and constraints. Unfortunatehany

games donot meet these criteri aestablSHingandr en o
rules or goals. Many games require collaboration rather than competitaory do without

scae, and many never produce a winner. Alsohe descri ption doesnodt
games and other activities in sociefych asgoing to school, working in a factgryr
travelling from A to B. Most <chil idinelves donot
goals, rules, constraints, competitiamd winning strategies. The same holds for working and
travelling. The essence of a game is not in its attributes. For playing baadlaakball bat is
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not crucial:if it were replacedvith a branch ol plastic pipethe playersvould still havea
game.Conversely using a baseball bat doesnot me an
some people use @&s a weaporr as a tool to break inta jewelley shop Likewise, the

essence of a game is not in @smponentsand neithers it in its material substrate, its
hardware its software, its rule®r its graphics The essence of a game is that it induces play.

This idearedirects the focus from the mediumthe responses it induces, which makes sense
because a game is not an independent artbfactomething thaexists in the interactions

with human players. A game is as good as the play it induces. So explaining a game is
explaining itsplay.

A major characteristic of play is that it defines an arena that is principally different from

actual life. Play reflects a temporary stapsideof reality into an artificial settingvhere new

roles and rules that wegeee uporapply. Within this separate social contraste 6 r € per mi t t
or even encouraged to demonstrate new behavamdsattitudes that are quite different from

those we display in daily life. We might go ovilae top b u t still webre ©pra
disclaimer that it is all just a game. So phayis like entering a parallel universe and
pretendingto havea different nature covered by the rules. A second major characteristic of

play is its condition of volulariness. It is neither a task nor an urgent need nor a moral
obligation. A player is free to choosghether toenga@ in play. It is hard if not impossible to
force someone into play. I f for cey Likevse used,
there is nothing urgent about play: a game can be aborted or interrupted fapralided

your fellow players agreke and resumed later because it is only a game. These characteristics
suggesthatplayis somethingredundant But t hi s doesndét mean that
obligations. Play is not to be confined to fun and amuserhemany games, even in leisure
games, players are challenged to do their level best to succeed, which requires utmost
concentration, extreme determinatioand perfect seriousness. Consider the gravity of
children engaged in a puzzlke dresaup fantasy, oabicycle balancing act. Consider the self
torturing nature of the marathonnner who is prepared to defy spasamd crampdgo reach

the finish even thougthe races just a game. Plaganbea s er i ous af f &ai r . A
is the topical labeldr gameswhosepurposesare morethan mere entertainmerguch as
education health, or social involvemenBames help us to push back our frontiers.

N

Why we play at all

There is nothinginnaturalabout play. All elements of play can be observeldath lumans
andanimals. Puppies and kittens play from the very day of their birth. They challenge each
otherwith ceremonial movements and attitudes, showing off their pretended nastiness. They
act badtempered and hostile, and theyelaind scratch, while alwa respecting ghimplicit

rule to not harm each other. Altogethehis seems to go with a lot of pleasure and fun.
Likewise children display a natural tendency to play. When you give a child an object, say a
stick, a boxor a piece of plastiche chid will immediately inspect it and play with e or

shewill climb on it, swing it around, break it in two, or even talk to it. It is like an instinct
And others are happy to joiilm and make it a social affair. Children create their row
challenges.This fits their drive to improve their skills andbilities Psychologist Lev
Vygotzky stresses the importance of being challenged, that is, not being satisfied with the
t hi ngs y ou 0 radyaraboing beyondhedhdn pky, chisden frequentlybehave
beyondtheirage, abovéheird ai | y behavi our . Pl ay creates a
that allowschildrento get acquainted with the rules of life and to prepare for the heavy duties
that are in store for them. But play is not restricted to childhgadilts alsoplay, probably

even more consciously than ahién. We love play: we like to play cards tor solve a
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crossword puzzlewe visit stadiums to watch people playing a game, we go to the theatre

see people act in a stage play, we go to coradis wherethe orchestra plays. We like to

take a chance in the lottery, dress like a clown during carnavapull the wool over a

coll eagueds eye. l'tos all j ust playing a ga
development to see if we can make it, ée § we can improve ourselvew to see if we can

beatan opponentWe enjoy the satisfaction of performing well, or we simply want to gain

credit and social recogniton Pl ay IS a natur al el ement e
Anthropologist Johan Huizingaauthor of the famous boddomo LudengPlaying Marj

positions play as an essential human (and apirfuadction that tanscends the level of
necessities of | ife and helps us tserveasa ach 1
diversion butit also meets our need for expressam exploration and for testing ourselves.

Play is an essentiabadition for life. We are all players.

The immersive nature of games

The power of a game is in its absorbing capability. Players engaged in a game are likely to
display a restricted awarenee$ their surroundings. PYang chess solving a crossword
puzzle or playing a video gameomes with an absemindednesshat is hard to understand

for nonplaying bystanders. Questions remain unansweretl @ps of coffee remain
untouched, while all attention is directed to achigwa winning strategyPlayersseem to be
mentally transferred to a different world with different rules and conditions. What happens
here is the psychological effektn o w ncogaitive ffowo. It goes with engrossmemt and
concentration on a task. It produces loss of-sefifsciousnesand an altered sense of time.
Players may continue for hours and hoarsl afteewards wonder how it can be so late
already. Such absentindedness, which is the exclusion of interfering noises and
disturbances from the environment, is quite beneficial for performance since the human brain
has only limited processing capacity and Tiscontrary to popular belief weak at
multitasking So being selectively focused on one task is highly productive.

Games are preminently capable of bringing about this absorbing state of cognitiveaihalv
maintainng it for a long time. Naturally, novelnd filmscan praluce the sameffectasthey

drag us along their storie®/hat makes a ganfendamentdy differert is that game players

actively participate in thestory they help to create by theinterventions. In gameshe

intensive involvemenof players arises from their power to intervene and influence the course

of events. Pl ayers ar enot pegrfarmssttheward tioeHeading h o w
actor themselves and in control of the actions.

Maintaining this favourable state of cognitive flags a delicate affair. The trick of well
designed games is in the subtle interplayveen challenges and achievements, which should
preferably follow a pattern of alternation. Challenges should be demanding but should be
adapted to remain within the sopthatatheelaysrdé wilz one
be able to make sufficient progress and enjoy the rewsvtien the gante shallenges are

too complex, the rewards fail to come, and the player is likelyetiome frustrated artd
eventually stop playingf the challenges are too simpllee player will becomeored. Sothe

game should continually adapt its level of complexity to the level of player performance in
orderfor the player tomaintain the stat of cognitive flow. If this is done properly, games
have the unique potential tdking people to the limits of their cognitive capacity or even
slightly beyond and maintaining this for long periods of time. This is what we wish that
schoolswould do butthat schoolso often fail to do. This is why so many scholadsocate

to useserious games for teachiagd learning. Games have the potential to involve people in
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challenging and timeonsumingasks that require concentration, motivatiparsistenceand
performance.

Unfortunately, the immersivaature of games comes at a priddany parentssee with
disappointment how their children spend many hours a day gaiswg for adults it is hard

to resist the compelling and seductiaétraction of these virtual environmentsll of
successeachieved levels reached, and powers gained which amplify theirestdfem and
satisfaction even though there not realvorld achievements. Obsessive gaming is readily
associated with escapism and a replacement for harsh reality. Different from redéty, vi

gamesoffer a simplified and controllable world that can be reset at will. The effects of

excessive gaming are very similar to those of psychological addictions such as compulsive

gambling It is estimated that up td0 per cent of gamers are pathological players,
experiencing negative effects like depressianxiety social phobigs lower school
performances, disregard of obligats, health problems due to a lamkphysical exercise,
and development of a truncated worldview. MiR&in scans of heavinternet userstljose
who spendnany hours a dagnline) reveal brain abnormalities that are very similar to those
seenin people addicted to cannapeocaingand alcohalThese arempairments particularly
to thewhite matter fibres in the brain connectirggions involved in attention, emotions,
decision makingand ca@nitive control People suffering from game addictitvave been the
subjects of dozens of reports of extreme tragedietuding people dying from exhaustion
after nonstop playing forfifty hours or morgpa teenagerwho jumped off a tall building to
join the heroes diVorld of Warcraff the game he worshipped baby ging due toneglect by
herparentswho spent all their time to raising their virtual cinédin the Prius Online game

a schoolboy juming off the sixthfloor veranda at his school after he was banbgdis
parents from playinganother teenagenurdeing his mother and injumng his father after they
refused to lethim play Halo3. Game addiction anéhternet addiction are increasingly
considered a severe health isslienically, a frequent response is the launch of gaming
addiction websitethat aim to offer online help. The attractiaed immersive nature of video
gamedacilitatesour natural disposition to play, but it may easily turn into a fatal attraction.

The gamification of life

Today video gameare no longer restricted to the domaineotertainmentThey are often
used for serious purposes in health and fitness, educatidntraining marketing social
inclusion, securityand crisis managementultural heritage, museums, ethi@nd many

more. IN 2011t he Oxf ord dictionardy @mti tt dofalheyenz wio Mmad a

shortlist, indicating the application of concepts and techniques from gamesgosgsnther
than entertainment. It didndét make it to
asfibungabunga, AArab Spring, ficrowdfunding, fclicktivismo andfioccupy. The icka of
applying game elements in aregtberthan entertainment is an attractive one. We people do
like playing gamesand gamesan help to make rotten chores more attractive. We know that
people are prepared to do the most stupid jobs (complete surglgst stamps, clickaround

for hours on a virtual farmbuy lottery tickets, send SM@essages to talent shows, buy
sharesand so on) if only some sort of rewarci$ered Gaming procures more involvement
enhances suspenaad excitement, prompts desired behavipansl gives us the feeling that
our actions matteitn short, gamindpelps us to improve our performances and make our lives
meaningful. On rdio and TV, gamification has been going on for many years. In this respect
some even refer to infantilisatioBports shows, talent scouting, quizzesnel shows with or
without celdrities, hidden cameras, quegigame elements are all around us. It is conceivable
that gamification is capable of incr@as activity and involvement in businesses, schools
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ministries and so onThe promise of h e ¢ oultllity es prdi$pated There is this paradox
though, that on the one hand we consider humans as superior cognitivechpeige of self
appraisal and goalriented behaviourswhile on the other hand we want to use all these
simple, sometimes even childjshcentivesto encourage people to do the actions they are
reluctant to do. It seems we treat ourselves as if we weretkaigeeed to be challead by
sausages just out of reach. But extrinsic motivasaiways inferior to intrinsic motivation.

The pitfall of realism

Many people believe that the compelling effects of video gaesst fromthe superb quality

of high-definition graphics the natural movements of objects, the builtartificial
intelligence the ralistic behaviours of artificial charactgerand the richness and depth of full
surround sound. This is only partly true. Early video games likevag launched in 1979,

were exciting but used only peogsolution graphicsral simple beep sounds PacMan,

players have to cleaa path through a mazewhile being chased by little ghosts. It is
considered the first exciting video game and it was appreciated by both sexes. It combines
freedom of movemerdnd performance under time pressure. As soon as the game is started,
we feel genuinely chased and act accordingly, notwithstanding the poor graphics. Apparently
we are prepared to suspend our disbelief and accept the game esnteal challenge.

Even though we know that it is all a game, our responses are real, and so are our experiences:
we are really being chased! Our bodpsduce a fighbr-flight responsewith physiological
changes like increased heart rate, higher musonkde andincreasedstress hormonesind

our emotional states change accordingly. It is unavoidable. Our brain simply lacks the neural
circuits that could suppress such natural respofises.physiological responsdso hapens
when weor e owamortid Our lgrainTisvhot capable of distinguishing between real
experiences and mediatedperiences. Even simple technology is capable of arousing our
interpersonal responsdso: we treat technologies just the way we treat living creatures.
That s why we rail against our computer when
t hat me di a athegfallp partigipate ih out sm@al ad naal environment. It
explains why we 6aselittls RadVar ghagth chasimee u$, natwithstartding

the poor graphics.

T o d a y 6qualith graphicsand sounds certainly amplify the realisve experience. Ao,
authentic elements contribute to realism, such as representations of existing cities and
buildings, real maps arzklebritiessuch adeading players in tennis and football games. The
Formulal racing gamenot only uses vtual representationsf real racing circuits, real cars

and real drivers, but also lets players virtually participate in réaland Prix events. They

can do the qualifying races and also compete against the top dnivtbes worldduring the

official race. For the latter, speed and location data from real racing cars are tracked and
transferred to the online version. In some gantles reverse pattern is useithe virtual
playing field is partly replaced with the phyaienvironment, where playersrcaavigate by

using their smaphonesand GPSrackes. Links betweengamesand thereal world help to
enhanceealism and authenticity

Likewise, reéity itself becomes more and more virtualis@&y the age oftwenty, children

have spenhover 20,000 hours watching T&hd 10,000 hours working at their computers.

They largely live heir lives online. Business is also shifting to cybersp&tecktradingis

completely digitised. Traders never get to see any money, stucksrtificates. Banking is
equallyelectronic. Remittances are done in bitsand biest er i al |l y, t he mone:
exist. In generalknowledge workers work on their computeBhop owners serg customers
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online and farmersmonitor their computeregulated flows of water and nutriertts their

crops More and more deses in the real world obtain I®ddreses which means that they

can be acessedand adjusted remotely. Streetlamps, fridges, ovens, toothbrushes, cars,
heating systems, doors, windows, washmachinesand a multitude of sensoasd actuators

make up aninternet of Things which amplify the entanglement of virtual and real
environments. Along with this virtualisation, life itself seems to incorporates raod more
gaminge | ement s . Politics and el ectintlenrdes that e n 0t
politiciansadopt, the battle between candidates, the strict behavioural rules and codes, and the
system of scores that participafddow. St ock trading doesnodt di ff
horse racesr buying lottery tickex TV shows use garAeased format$ even the news is
presented as a show. We never get to know the newsreduersimply adopts a role and
behaves accordingly. Acting as an operator in a chemical ptaritol room barelhdiffers

from playing a level in the Simsr any other leisure simulatiod harrowing gampleis the
unmanned aial vehicles used by the US arnty Pakistan, Somaljaand other countries.

These dronesuch as the Reapand the Predator, as well as the Tomahawikse missile,

are controlled from up to 10,000 kilomets away. The pilotssitting somewhere on a US

Army base manipulatejoysticks while watching screerend pressing button® deliver a

lethal payloacevery now and then. By the end of their rindive day, the pilots cheerfully

step out of the cortl room stretch a bjtand go for a drink, have dinner play some tennis.

To d a y 6 sbroadeasts alsmcorporatemanyvideo gamepatterns, including display of

ah | et e s 6 ; tharaGP$positiong seperslow-motion replayst he gamedgs st at
including ball possession, number of faults, and s¢amed the HawlEye trackingsystem in
tennisand cricket It is hard to discriminate between rdi& and a game, since games are
inevitably part of life. We are players by natuamd life has many characteristics of play,
sometimes serious play.
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Chapter 13 The Struggle of Media Research

Mediad sfluenceon society is undisputed. The overall impaa public opinion, lifestyle

and consumelehaviourss well recognised. But at a findevel, it is hard to determine what

the effects of particular medimessagesre. An exemplary case ithe yearly fireworks
information campaigrarranged by authoritiesear the turn of thenew year. Every year
thousands of young people get severely injured in firesvaakcidents when they
underestimte f i r e wrisksk Bhilbugh TV and radispots authorities aim to raise
awarenesamong youth about the hazards of letting off bangers and rockets. The campaigns,
which promote an idea rather than eoquct, are assumetb be useful, but every year
guestions arise about their adequacy. Sonit&s suggest that the campaign is a waste of
money since the number of advecatagkimthatéhanksdam e s n ot
the campaign t  d goeup. Ydart after year the tone of the advertisemestbden modest

and informativeappealing tdhe reason and understanding of the audieBaeone yearthe
authorities proposed a completely different strateégyachiee a greaterimpact. The
advertising agency changed the tone of the campaand directly demonstrad the
devastating effects of fireworks accidents. The spots now showed moving stemvigish

young boys and girls reves their mutilatons. They had lost their eyesfingers, hands,
limbs, hair and skin, andhey explained sensibly how stupid they had been playing with
fireworks. Theyalsoexplained the social isolation that resulted from thbisicalhandicaps.

The campaigrnwas shockingand it aroused many comments. Representatives of disabled
peopledenounced the stigmatising suggestion that handicappepleare socially isolated.
Psychologists questioned the effectiveness of the ,spimtse focussing on anxieseldom

leads to positive effects. Viewers digasthe message bui dd tink the dramaticstoriesto

their own situatioa There is no scientific evidence that anxiety for injuries and social
isolation promotseriskav oi di ng behaviour s. The fact is t
change substantially. T demonstrates the difficulty of predicting and establishing the
precise effects of a particular media approach within the complexitheofeal world.

Research into media has never been capable of capturing the richness and communicative
potential of effective messagemto methods and rules that would guarantee pursued

impact. So there is nothing mechanical about media credtioa large extentt is an art

rather than a crafCreating media ia humarwork. For this we needunning creative minds

that dare to deviate from existing codedind the modes of expressidinatachieve he goal

But the uncertainty abowthether a message achieves cergdiacts remains. Predicting how

target groups will respond to new commerciat®vies or TV shows is anything but trivial.

Brilliant ideas in commerciadvertisng may dramatically fail to achieve increased salea of

product. Multimillion-dollar feature filns created by the best screenwriters, directansl

actors may flopright after te pr emi er e . T h a tedds to wetyyon welb | | y wo
established film formatse(g.HomeAloneand its seque)gather thario innovae.

The contributions of media researchclarifying causesf intended behaour and effectof
particular messageare plainly disappointing. Media researsh good at analysing and
explaining the structural properties of media but is behind the times when it comes to
identifying or predicting effect®f message Maybe that is what makes media creatsan
interesting and challenging.
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The case of media violence

It is often suggested th&atumans are naturally predisposedaggressionChildren evenas

young asone year old have learned to appreciate the spectacular effdutsing another

child. It is the consequence of our explorative mifhrent® or car er s 0 corre
interventionsusually reduce such unwanted behaviolthcaigh they may not eradicate it

Difficulties may arise when parerdgmonstratenwanted behaviours themselves and thereby
provide a model that their offspringopy. Children that persist in striking others are likely

inspired by their parents or other people in their environnsamtewe learnmost behaviours

by imitating other peopleFor example, we acquiranguage by mimickingur parents. As

much as parents teach their children hovepeakt hey ar e responsi bl e f
cursing, railingand hitting fellowchildren We should never blame the children.

Albert Banduré s soci al tlangs thatiwe lgarntby abservigg others. Weord

and mentally rehearset h attitumlés and responses and demonstrate these behaviours when
we think it is appropriatéo do so This theory is not about unthinking imitatiar Pavlovan
reflexes but about conscious interpretatiand learning through mental replays. While
referring to social learning theqgrynany researchersavewarned that the endless flow of
violencedepicted by mass medmay have unwanted effects on children and aduledii/
statistics show that by the age of 18 children have seen over 200,000 violent acts on TV
exposing them ta large set of model behaviowrdvocating that violence is an accepted and
successful strategy for resolg conflict Viewers gladly sympathise with the faminded

film and TV heroes that literally fight for a good cause and never hesitate to eliminate their
evil opponentswith violence The unavoidable identificatiowith the fealess leading actor
helps us to readily adopt and appreciate the violent actions as favourable solutions. Shooting
or beating up the opponent is portrayed as a justified and natural respoes#iat is
productive and apparently much simplk&an intricate negotiations or subtle diplomacy,
which admittedly tend to be less spectacular.

Similar patterns of aggressiatcur in videogamesasthe players take up the violerdles
themselves. The firgierson shooteis a highly popular game gendkstinguished by the
challenge of shootingas many enemies as possible. After a few hours creeping up on
opponent and resolutely eliminating one after the other when they are within reach, the act of
shooting has become standard behavioural repertthied players execute fluently,
unthinkingly, and with high precision. In 199The Camageddorncar racing game aroused
worldwide protests because players could earn extra points by running over pedestrians. The
morbid game play, supported by colourful visual effects of flashes and the squealing
sounds of the victimsvere condemned widely. In various countrithe game was officially
banned but the free publicitghatthe controversyaroused helped to makiee gamea great
commercial success. Apparently a lot of people like toy pdaich violent games.
Unfortunately there is an endless list of violent incidents that seem to be inspired by violent
games. For example, in 2011, the Dutch young man Tristan van dervwdaing a
bulletproof vest and armed with a seanitomatic weapon, a pisi@nd a revolverentered the
Ridderhofshopping mall in the small local town of Alphandshot more thad00 bulletsat
unsuspecting shoppers. He killsik people, injured anotheseventeenand finally shot
himself. It turned out that he liked to play violent video games like Call of:IMbdern
Warfare2, whichfeaturesan airport massacre scene, where the player has to shoot innocent
passengers inside an airport termifdie similarities between ttaport massacreceneand

the actual shooting are striking. Jaly 2012 a yong man called James Holmesnptied his

guns on the visitors of a cinemmaAurora Coloradowho were attending the premiere of the
Batmanfilm TheDark Knight Rises twelve werekilled and fifty-eight wereinjured. Holmes
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was dressed as the Jok#re evil antagonish f Bat man. He mi mi cked th
andevensaid,il 6 m t lo€he dekar endt elx alargetnunobarafseveras e s .
incidents perpetratorappeared to be compulsive players of violent video games and imitated
the reprehensi ble behaviours of the gameds c

Numerous studies have linkexposure teiolentvideo gameso aggression, violent criminal
behavious, racism, delinqueng¢wynd fighting at school. Frequeexposure to media violence

is found to create positive attitudes and expectattomsardsaggressive solutions and to
decreasemoderate emotional responses to conflicts. Research seems to confirm what
everyone may know already: media violence producegntidoehavioursMany influential
people ranging from pedagoguss politicians have called for restrictive measures. Why
should we expose our children to morbid scenes? Why should we allow anyone to play
pathetc games like Ethnic Cleansing, which was developedtsodNazi organisation? Why
should we accept bizarre games like Super Columbine &G Tech Rampage that allow
playes tore-enactauthentic incident#n the role of thepowerful perpetrat@ Many people
would agree on this.

But technically, the causal relationship between media violandeaggressive behaviour is a

difficult thing to prove. Various researchers point at thelear outcomes of researdany
studieshave failed to findsignificantaggressiveeffects, somehowa temporary effectand

some evershowa decreasé aggressionResearchers of these last studgenprovide an
alternative scient i f idowhithhcRimgtlyat engading in finedsat har s
violence allows players tovent their frustrations andangerwithout puting violence into

practie. Quitea fewreview studiehiave beertriticised for their biased samples and tane

of incomparable definitions of violence. Alsihere are many other risk factors for societal
violence, for instancamentalinstability andpoor family life. Some sugest that the effect of

violent video gamess of minor importance, pragmadilty argung that violent crime rates

have declined dramatically since the 1990s desipgexplasive growth of the gamsmarket.

Even though it is true thah imost cases of violence at school the perpetreasrsaido be a

gamer, it is impossible to draw any conclusions from this since almost all young people play
gamesandthe overwhelming majority sthemd on 6t di spl ays lvwowddbent be
odd if a perpetratodid not play games. One may even assume reverse causality here:
aggression caus®ne toplay violent games. The moraltrage about media violence could

be harmful in itself bcause it hides the actual causes of violence and leavesutire
addressed

For governmentsmedia violences a difficult case to handle as long as the evidence is
disputed. Restricting media violenbg law would easily infringe on the freedom of speech
which is the very basis of modern democrdoggal censorshipnd publication bangould

be princpally and practically untenabla the absence afnambiguous scientific proof. But
obtaining such proadippeardo bea difficult task for researchers, although some agree about

a weak positive relationshigind the commercial interests of media compasiesuld not be
underestimated: vi ol ence s eshdotsigsBatmampmduder ue t h
Warner Brosmmediately stopped advetitig) and promotng The Dark Knight Risesout of

respect forthe victims. Ironicallyticket salesafter the incident skyrocketed. Apparently, we

just love to see violent movies aridereby stimulate companies to producenthdhe
problem of medi violence is very similar to the case of smokifty many yearsscientific

studies failed to prove the causal relationship between smoking and lung cancer although such
causality is quite plausible. Alsthe debate wer climate change and global warrgimns a

tragic example of scientists having diffiqujtroving causality Possibly, very few people will
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be influenced by violent scenes in such a way that they are likely to become tainmantl
shooters high school shooter®r cinemashooters. Unfortunatelythese lone wales never

show up within accepted confidence interviasstatistics However, the consequences are
disastrousThey mark the tragic imerfection of statistical analys which is not capable of
accounting for extreme deviations from the average. Maybe we should just rely on our
common sense.

Controlling the uncontrollable

In the complexity of everyday lifét is largely impossible tscientifically prove a causal
relationship between one phenomenon and the other, for insteeteeeen media usage and

violent behaviours The issue is that in realorld situatonspeopl ed s behavi o
influenced bya wide range ofactors,most of which are uncontrollable, undetectableeven

unknown. Researchers may be able to identify some of,thiesege, gendershoe sizgor

any other easy lbiservable attribute, and use their statistical formulasexcluding
confounding effects, but inevitahlya multitude of obscure influences remain that simply

cannot be taken into account. Exactly becanget variables cannot be controllgdpractical
contexts,showingstatistical significance is highly impracticable. Hypothetically, one might

find after thorough investigation that the primesushi in Tokyo is positively correlated with

the number of traffic accidents in Buenos Ajrémit even if the correlationis highly
statisticallysignificart, theanalysiswould be meaninglesgsno conclusion could be drawn

from it. Likewise, a correlation between aggression and gamwimgu | d n 6 t necessa
meanngful. The correlation between two variables may either be a matter of chance or the
effect of a shared but unknovwsause Here the theorising starts. For the sushi caseould

be hard to find a common factor that provides a plausible explanationpPena mayose

an economic hypothesiknking a conjunctureof fishing quota, world oil prices,or cultural

habits to an explanatory narratjivdut the chancesof finding a clue that is both
understandable and likelre low In the aggression cadee theory itself may be simple and
plausible, but statistics are weak because too many influential factors remain uncontrolled.

Gaining control over conditions and variables is exactly what physicists and chemists do in

their laboratories. They create wsjlecified circumstances by cautiously controlling
voltages, weights, temperaturesd so orto measug the behaviours of electronsiolecules,
compounds, solutionor crystals. Inspired by these apacbes social scientists, mainly
psychologists, saip their own laboratories for researching the effects of media exposure on

their subjects. This was exactly what they neetledind causal relationships between
interventions and assumed effects. Althodlgeir labs were just simple offices and lacked all

the impressive equipmenthat physicists and chemistsised they carned out media
experiments t hey even borrowed the word fAexperi me
involve a seup with two or moregroups of testsubjects each subjeced to different

conditions. In the contextf educaton many @Al aboratoryo experi me
compare the effectiveness of a teadeerlectureto compute-based instructionOne group

of learnersthe control groupwould attend the lecture and the other group, the experimental

group would use th computer instructioo learnthe same topic, and afterwaydsoth

groups wouldbetesedto see if there were any differences in performance. This seems simple
enoughand although plentgf scientific papers have been published dalsueh experiments,

many of the outcomdsavebeenquestionable and ambiguous.

One of the main problesrwith social science experimentsthatresearchers or subjectsay
unwittingly biasthe outcome. Research on compdbased instructioms usuallyconducted
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by people with highly specialisedknowledge of computerbased instructian These
researchers are likely to be greatly committed to the topic in the most positive sense; it is
unthinkable that they are neutral. They have the positive conviction that corbaseat
instruction will revolutionise educaticend will partly replace traditional teachinbhey have

a vision and a mission to advocate amdnpote in scientific journals anat conferences. It

looks much like sellingind branding. They have an interest in proving tiheit claims of the
benefits of their approacare right Researchers are more or less aqdwith their topic

their reputatios exactly coincide with it. Itheir approachurned out to be useless, it would
mean the end of their researcireers. Although there is nothing wrong withstap e o p | e 0 s
scientific integrity various review studiegbaut computer instruction hawown that inmost
experiments that reported positive effedtse experimental grogpsimply received more
instructionthan the control groufResearchers unwittingljevotedmore time andattentionto
designing and creating computer instruction, whichtself could produce higher quality
learning Likewisg the learnersising the computer were often allowed to spend moretthme

the learning taskwhich could also have been the cause of better performance. The opposite
could also be observed: teachermay unwittingly defend their positions by trying to
outperform the computer. Delivering a splendid lectuith a lot of extrascould pasitively
influencelearning incomparison with the computer.

The testsubjectsthemselves, in this example the learnensy also unwittingly contribute

bias to researchoutcomes. First, themay dsplay the Hawthorne effecivhich refers to
subjects modifying their behaviours just because they know that their behaviour is being
measured. The interest and attention sdijectseceive can function as a motivator to adopt

the researchebsviewpoint and act accordingto thar expectations. This is amplified by
researcheshabit of usng flawed questionnaire®r interviewsas measurement instruments
rather than directp bj ect i ve meas ur eHow didQyowe ke theocangputes u ¢ h
approach?d6 are 1ikely t subjectsend topayeore attengpoo s i t
to new approachesSo, confronting testsubjectswith the latest fancy highesolution
smartone application may easily result in increased attention, greater, effotbetter
performancethan subjects confronted witxistingtechniques This novelty effectends to
diminish after some timavhen the persons have becofamiliar with the new approach. The
tragedy of experimeatestingnew media approaches is thasultsare likely to be dominated

by these temporary influences that conceal sustained impHgis also reveals another
weakness: most studies focus on apshat approach and fail to provide insightoifong-

term effectsResearchersannot detaisubjectdn a laboratory for years.

é
i\

The problem of media researchs t h a't humans ar e oromolecles. ke at

Physicist and chemists can reproduce their lab experiments over and over again because all
electrons are identical, as are specific atoms and molecules, atieiaihteractions are
governed by the weltstablished universal laws of natukdectrons lack any memory, they
donot | ear n f r pamdtheyhwdl irespone the same way nextdime. Unlike
electrons humans are selware, intentional beings who are all different. They do have a
memory by which they learndm experiences. Electrons will collide the same way over and
over again. A human individual would rememper evi ous ficol | i si onso

to avoid aotherone. It is hard if not impossible to control all thariables that define a
human being.
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Comparing the incomparable

Apart from the problem of uncontrolled variables influencing humansigsiects there is

another principal obstacle to answetririyvhat is the best mediurfor producing taget

effect?0 Commer ci al adverti s andslearningsfetiadlists wouldl at i o
greatly benefit from researdatvidence that would reveal what effects are best achieved by

what medium. Unfortuskely, researchers that try to compare the effects of different media

run into severe methodological problems. This is best explained by a simple example.

Consider a trainingompany that wants to develop a distatraging coursdor, say,making
pancakes The developers wonder what the best mediomuse would be a book, an
instructional video, maybe a video gamer a demonstration frona chef? Obviously,
anythinggoes. Most people rely on a cookery book for learning how to cook. Fair eribagh

book is a great technology. It can do without power and never breaks down. There are also
videos about successfullyaking pancakes. Likewise, there are cookery workstisallow
participantsto experience and leatn makepancakeshemselvesSo,in generali t doesn
seem to matter muchwihme di a carry the instruction. B
technology has specific features which favour certain aspéasoking. From a bogkyou
caneasily learnwhich ingredientso useandin what proportionwhat temperature the frying

pan should bdeated toand howyous houl d f I i p vy oprudenpbatrfiercek e wi
swing of the wrigh. Unlike a book, a videdirectly shows you how to pour the batter into the

hot, buttered pan without making a mess and howtébkniquefor flipping the pancake

should be performedn(slow motior). In the practical lessqgiyou would directly experience

how thick the batter should be, you may learhatthe end producs me |l I s | i ke i f i
and you will sense how difficult it is to give the pan the right swieeflipping. It is not just

that you learn differently in each case, but cledahgt you alsolearn different things
Essentially, this means that the various metlia n 6 t thecsanmrecogtents Instead, each
mediumdeterming what can be learned frorhand what cannot. This means that evaluating

the different media options is like comparing l@spand oranges. A persistent researcher

might put forward that what counts in the end is the quality of the pancakes, which would
provide a shared criterion for deciding isihmediumworks best. The misunderstandingre

is that sich comparison would only assess the quality of the video dir¢lstotext writerthe

game designerand the chef leading the workshogther than the appropriateness of the
different media. Hiring mother video director would lead to different results. Evidently, such

an experiment, even when performed in a laboratory settingvaed conditions like the
distribution of genderage and time spenh eachgroupare controlled  w o yofovde anty

scientific evidence fowhich mediumis bestfor teachingthe art of naking pancakes; it would

only provide evidence fagachparticular case.

ot
ut

For many people, even for researchers, it is hard to acceépe#earcicannot prescribéhe
bestmediumto use. The reason is g8&p e o pim@idt Hut unjust assumption that media
are just vehicles for messages and their neglect of the principle that thedhaelves
contribute tomeaning. Their vision on media reflects an obsolete, instrumentadist of
technol ogyds r ol erevolutionarid@ssuming that tecbenology id aineutral i a |
and subsrvient means$or achieving our aimsThe opposite is the case, though. Generally, we
d o nchobse aechnologyto suitour purposes, but instedlde technology determinethose
purposesSo, we send an emait browsethe Internet simply because the computer makes it
possible New technologies create their own demaardjdeawhich is completely opposite to
that oftechnology as a mere instrument for our needs. In the case of preparing aweurse
may have a global goal, bite different media technologies would force uadoptdifferent
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approaches and &xpectdifferent outcomes: the madn determins the outcomes. Instead of

asking what media to uge implement a lesson plawe should askhe reverse: how could

media @hance my teachirfgMany educators seeamaware of thisdea astheir widespread

aversionto new technologieshows but in educational practiceeaching is really the product

of technical possibilitiesOutstanding media technologies like the blackbo#rel book and

the penclar e the cornerstonewWeoflonddagyésedpedagog
with lecturesor games with vidento know that media will produce new and mostly better
pedagogi cal approaches. We shouldndét compare
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Chapter 14 Free Copy Economics

Digital mediahave brought abouisruptive changes in the way the econdimyctions. In
recent yearswe have witnessed the emergencelrdernetbased companies like Google
Facebook Skype and Foursquaréhat have challenged the models of traditional industrie
such agnining companies, ironworksind automotivenanufacturing Every day new media
startups particularly in the area of social med&how up and become the talk of the town
because otheirimpressivegrowth, with somedoubling the number of users every moatid
others growingevenfaster Such growth rates easily attract venture capitast® cherish
the hope that these higiotential, highrisk startup companis will become their money
spinnes. In most cases this turns dotbea grassmisjudgement, but occasionally they may
hit the jackpot an dupsthasdre popalar anhohgoirsresiastitey on |l y
eagerly followestablishd companies like Google, Appland Yahooas well The attraction

of Internet companiefies not somuch in their turnoveor profit. They cannot measure
themselvesagainstthe automatve industry or the oil industry. These more traditional
industries still domin&the FortuneGlobal 500ranking, a yearly rankingf companiedpased

on revenues, or thEinancial TimesGlobal 500ranking, whichranks companiebased on
shares pde (admittedly, in 2011Apple wasranked thirdbecause of the iPhorand iPajl
Most Internet ompanies never make any profisd lack substantial turnovemstead,
investors base their decisions on growth rates and innovative potential. When high growth
rates persist for a long time, financial risks decrease,e ¢ 0 meputatorygdes upand

the brand becogsestablished. Google and Amazare goodexamples herghey areworld
leacerswhen it comes to reputation. The Global Reputation Palsanking of the wérd 6 s
most reputable companies composed by the New York Reputation Indisistén its 2011
edition Amazonat numberl and Googleat number 2far ahead of popular and renowned
brands like Coc&ola (25), Peps§lo (28) and Nike(41).

New giants like Faceboodnd Twitterhave demonstrated tremendous growth. Not long ago
they were just insignificant stamp companies driven by some enthusiastic youngsters, just
like the romatic genesis of Appleand Microsofta few decades ago. Within a few years
these youngsters managed to turn their ideas into-milton-dollar businesses. Not until
stockmarket flotationdoesthe financial value of these new companies become pufiic.
initial public offering is fequently acompanied byleliberate hype suggesting that buying the
new stock is a onem-alifetime chance to strike it rigland he optimism ad enthusiasm of
investorscanpush the flotation value to unrealistic levels. Within four weeks after its flotation
in 2012 Facebookhad already lost 30 pecent of its value. Even worse, gamihgsiness
success storgynga which received a stock market quotatior011, lost 7(er cent{or 7
billion dollars) within a few months.

Still, the impact of these companies is hi§milar new companies are likely tthew up and
alter the economic landscape the future The most striking feature of newnternet
companiess thatmany of them ar@repared to offer their products without charging users.
They seem twverlook the necessity of aking a profitby giving their product or service
away for free markng the extraordinary rules of play that govern theernet economyWe
gladyboost a reptormdypdpslarity by taking their free sergg but by not
paying we alsokeept he m i n t hbecomegrehtly addlestdorwed to the fact that most
services on thénternet are free of chargé/e buy intothe original idealisnof the Internet as

a place of freedom and open access and reject commercial barriers. Imagine what would
happen if Googleharged us for each search, each phptoad each video view, eachmail.
What if Twitterchargel us for each tweet? What if Facebadtangd its strategy and stad
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sending bills?The effect wouldporobablybe a worldwide revolt against these companies. The

Internet community would quickly launch mirror sitesmd alternative services that would

bypass the spoilsports, juss they dan countries where the authoritiesstrict freedom of

speechby censoringint er net traffic. We simply donot \
demonstrates to what extent the digital econ@different from the material economy

The costs of replication

In the mateal economy mattersare quite simple. Compani¢égnsformraw materials into
useful things. Consider a small furniture factory that predexclusive, custormade oak
chairs. The company is renowned for its craftsmansimig produces the highest quality
furniture. To makea chair a craftsmarfirst needsblocks of the finest oak for the seat, the
back and the armrest3.o cut the blocks ito the right shapede usesnanual and electrical
saws, chisels, dIs, and other cutting tooldVith a sanding machinehe does the polishing
and nexthe finishesthe wooden componentwith a few layers of varnish. When the
upholsteryis finished all the pieces are put together with glue, staples,, raild screws
Because of the highuality materials antlandcrafting, the chairs are quite costly.

The efficiency of the production process could be greatiyrovedby producing a whole
series of chairs, say 100 or even 1,080one batchthus reducig thetime spentadjusing

and handlinggachmachineby automatng procesesandusng bigger and faster machines and
procuringbetter prices for the wood and othraw materials because discountsat volume.

By this economyof scale the priceof a chair would go down, which is attractive in a
competitive market. Whatever efficiency measures are devised, however, ewen full
automatng production, the cost of a single chair would still remadnsiderable because it
still requires the same amount of costly wood &mgh-quality upholsteryfabric, not to
mentionexpensivemachines. In the material econonmgplicating products remasrcostly
because of thprice ofraw mderials, machinesand labour.

In contrast, in the digital econoniye costs of replication are almost nil. Digital prodwoes
anything thatis encoded in zeros and ones, like software progran®S messages
photographsgraphics user profilesandweb pages. When a digital produstcreated, it can

be copied over and over again, almost without additional costs. Weneedlya little bit of
extra disks pac e, but we dondét have t weimurmbextrar aw m
cost for stock or transportation, an@ requireno additional labour. We just have to press
button and there wehave it millions and millions of copiest zero marginal cost. This
peculiar characteristic of the digital econosignifies a major distinction with the material
economy The consequee of freeduplication is that the priceper unit is inversely
proportionalto the number of copies sold. This means that the price of digital products can
become extremely low provided a sufficient numbercgpies are boughtUltimately, the
priceapproachegero.

The rationale of free online services

Because of their easy duplication and distribytitigital producs can be delivered at very

low prices.However, thiss t i1 | | doesndt expl alnternetvate Jullyfrees t s e
of charge like the ones offered by Googl€acebook Twitter, and many other datoms

There is nothing altruistiabout these software gianés theirmain aim is to maximise profits

and stakeholder valuglke any other companylheir marketingnachinerymay successfully

promote the imageof unselfish champimof friendshipand community spirit, but their

100



businesss are neither charies nor public service To monetise free serviceshey
shamelessly sell our personal datahe highest biddesind usethe brilliant marketingtactic
of enabling visitoror userdo pass on the messagéiich makes a brand spread like a virus

Facebookhas been particul ar |l y bstoreamdimakingit avarlable od u c i
to other site sothose sites can capitaliseBrac e b ook 6s popul arity. The
universal utility. Every time we clickhe Like button we inform Facebook about our
preferences, which enhancdse data about u$ a ¢ e b busike$ssnoddk nothing but a
sophisticated advertisigampaignvhi ch expl oits the data that
about our hobies friends and preferences and allevadvertisersto bombard us with
personalised offersnoproductsour preferences indicat®@e might want to buy. The service

may befree, butintheendve 6 r e fqr ihanywayy

Ofcoursewe 6r e f ami | i a rin the naterialfecomomiy the ispeaalioffarssiike

a free trialof a new washing powdetwo-for-one deals orbottles of lemonade, or free
admissia for childrenata museum. As economist Milton Friedmased to sayfit h emoe i s
such thing as free lunchi every product and service offered to a customer inevittyes

a acost In the endsomeone has to pay for it, even when the costs remain concealed. The
costs of the free washing powder samples are simply included in the overall produahgrice
paid for by all customers, the free bottle of lemonade is faidby the buyers of luxury
chocolate in the same shop, the costs of th
price of tickets for their parentso, the trick is to recover the costs of free products by
making other products more exgsive or by transferring the bill from one group of customers

to another.

Such transfer of costs is quite common for software, which is often freely available on the
web. Most of free applications are strippsavn versions offeringonly basic functionbty.

To accesshhe f ul | software version, usual loy call
version,users must pay for lecence. In this business modehich is commonly referred to

as the dafmeeel umthe buyers of forthefrepwersions um v e
This means that only amall percenage o f the wusers bring in the
Suppliersrightly assume that a sugfent number of users that download the free version will

be prepared to pay for the premium version once they got used to the stigvpedersion

and want to remove its limitations. For similar reasgon$tware is often provided aglarty-

day free tial version. Afterthirty days the software is automatically disabled unléss user

buysa licence. Some users may overlook the subtle difference between free safidae

free software downloadnd find out that a free downloaday come with a bill when itsi
installed.Many online services like FlickDropbox LinkedIn and Skypeoffer a free account

with limitations: only heavy users are charged. The digital nature s¢the mp a seiviees 0

and thé& worldwide clientelekeep price®f the premiunversionaffordable.

Yet anothemethodof transferring costss crowdfunding Throughthe social weppeople in
networks are invited to financially participate in a business, film, theat@uction game
development or any other project. Crowdfunding is easily facilitated on the web by
companies such as Kickstart&ponsumeSymbid and many moreBy generating funding in
this way, companies bypassgular banks and investoasid their usual focus on returior
their investments. Even though individuals megch contribute only a small amount of
money, the widespread enthusiasm in the network may add agubstantial budgetor
example the film The Age of Stupjdaunched in 2009, collected almdktmillion euros
through crowdfundingThe model clearly has similaritiés charity donations and offertes,
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although crowdfunding differs inthgtar t i ci pant s edaoseod traditioroant r i b ut
habit butbecause o$ympathy for the initiativeAnd naturally the idea t h a invesinmert 6 s
might generate a returs highly motivating.

Digitising business

Not all companies manage to make the most of new digital opportunities. For quite a long
time, established industries like publisf, news and musi ¢ pdte thabuge ant i
potential of thdnternet and continued to do the things that they were good at. They seemed to
believe that everything would remain the sastethey largelyignoredthe digital revolution

and its impact on products, servicaad business adek. Many music lovers wondered why

they had to pay so much for the music of their favourite artists and bands wherbeuasie

a digital productwvhich could be easily copied and electronically distributed worldwide

audience Year after yearthe music industryefusedto bring prices down or taseonline
distribution. Book publisherfenetically maintained their model of printirgend distributng
papercopies They unconditionally believed in the power and persistence of books and in the
loyalty of their readerso the indelible experiences that books provide. Nothing was going to
replace the scentf @aper and ink and the tactéensation® f pages sl i pping t
fingers. Their readers were lovers of literature who never would replace their bookshelves
with a hard diskand a computer screemfhey referred tdhe online bookstorémazord s
difficulties making profitsyear after yearSimilar arguments weremade by newspapers

which have been reluctant to diigié distribution for a long time and supposed that print

would surviveforever And, they thoughtwho would be prepared to pay for news on the
Internet anyway?

Within one decadethe music industryost 50per centof its worldwide turnover CD sales
diminished as a result of illegatusic sharing on thinternet. Music lovers demanded easy
online access and affordable prices. Some bands like Radideegttd to put their music
online, where fans could download it for freepaty any amount they found appropriate. The
band generated a lot of free publicigd obtained a lot of new fans who were eager to visit

t he bandods | thus willing to pay ensideyable enlance fees. AgplgTunes

was the first online music service that showed that online music distribution could be
profitable. New music services such as Spadifiyl GoogleMusic hdped the music industry

to reverse the decline andestablish annual growth.

Book publisherdhave suffered from a similar decline, sometimes ovep&éOcentper year.
Notwithstanding the romantgm of hard covers and the scent ofppaand ink, the demand
for ebooks skyrocketed. Readers discovered tablets amdders and learned to appreciate
the advantages of electronic readirtgvas easy, cheap, flexibleand lightveight. A whole
bookcasecould be carriedn a handbagAnd online bookstore offeredadditional services
such aseadly accessible author information, reviews, audiobpoksevenan easy way to
order a sweesmelling hardcoveprint version. By nhow companies such as AmazZ8nogle
and Kobohave demonstrated thabeoks are a profitable business.

Similarly, newspaperbavestruggled with emerging digital teoologies.Despitearranging

and optimisingan electronic workflow and replacinigot lead typewith desktop publishing
their focus remained on papénk, machines, trucks and drivers, shops and deliverery. The
feared convertingo online celivery because of unclear revenues. They ran into serious
trouble. Advertisersnovedtheir money to online services, which were better able to address
specific target groups by the smart exploitation of wa The number of subscribers
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decreasegear after year due to strangling competitioom free websitesincluding blogs

and social medigitesand TV. Al so, they r eardsbcetyilwas hat i
crazyto askreaders to waih whole twentyfour hours for the next news relead&wspapers

seem to have been outstripped by TwjtidySpace and Facebogkwhich broke through the
traditional topdown publishing model by considering their users as an important source of
news.

Gradually, however, newspapershave embraced the digital revolution and started to
incorporaé online content and netwking services. They transformed themselves into
multimediaconcerns that offer their news services across different delivery platforms while
maintaining their standards of journalistic quality and reliabiByt it @lifficult to cover the
costs of online news services. Most newspaperge had problems attracting sufficient
numbers of advertisers because of the tough compefibanother online services. In 2007
the New York Timeslecided to install a paywalbr their online services, hoping that their
readers would be prepared to pay fomthén the beginningvery few people subscribed, so
the model seemed to be a failure. Gradually, more newspapeosluced paid online
subscriptionsand people seemed to get used to the idea of p&yiraglditional servicesuch
as a 24/7 personalised news fedtle use of a smartphone app, or an overviewesfsn
annotated by frienddn the endthe freemiummodel that workd all right for iTunesand
Spotify also seems to work for newspapers.

A matter of scale

Successfulntemet companiesuch as Googlé-lickr, and Amazorowe their market position

to the large number of users they serve. Their business srardebased on social wetrking
principles such as recommendatiomsergenerated content, viral distributiomnd user
profiling. Large networks are simply more powerful than small networks. According t
Met c al f ia éheory,ltha power of a networks indicatedby the number of unique
connections between users, whichaproximatelyproportional to the square of the total
number of users in the netvko If network A haslO times as many users as network B, it is
100 times more powerful. For users is far more attractive to join a large network than a
small one because the larger one offers more unique connectianss Vary similar to the
proces of urbanisationas people mawfrom the countryside to town in search for jobig

towns grow and prosper whitgnallv i | | ages col | apse. Met ccal f eds
establishing effect in favour of large networks: large networks tend toiggetr and bigger,
while small networks are likely to fade out. It also means that being the first to start a new
type of networking service is essentialo t h a t suxess. Campamiésssuch as Twitter
and Facebookvere pioneers in the field. In their early daybey expanded their network
communites without any competibn. When early competitors showed up,yhead a hard

time establishing similar businessbecause newserspreferedto join the largest network
available. This mechanism implies that there is simply no room for two or more Facebooks.
For all pioneerof an Internet business, scake a selffulfilling prophecy. they arelikely to
become t hemoropolise MTmsemechanismseemsto conflict with the open
environmentthat thelnternetis. It may impede other parties to enter the same market.
common patterior achieving fast growtthat new startips practice taaly is to smartlyjoin
themselves tohe success (and size) of market leaders. By using lopemet standardsnd
widgets startupseadly integrate their new servisavith existing services like news fegd
tweets,Like buttors, and other social wetools In the social webusersmay notice many

new websitegisplaying the same set of familiar icons that directly link to existing social
networkssuch asDigg, Flickr, Technorati YouTube SlideShare, and Twitter. By applying
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the OpenlDauthenticatiorstandardnew companies caallow their users to log on to their

services using existing Gmai¥ahoq or Facebook accounts. This helps attract usérs

existing networksas theyneed not create a new accotmsubscrile to the new service. New
companies thus manage to greatly benefit ftbm power of established leading networks.

The | atter heartily encour agddstotthe powar eftwheiro me r s ¢
own networks. Effectively, the social web is no longer a seepérataveb service thateach

attrect a community of users bigan extended network of friendbaring different services.

In the material economy compang s dcalless critical for succ
success is determed not by its network characteristics but bis local conditions for
production and sales: the presenck raw materials, water, energy, skilled workers,
favourable climate, antbcalpeopl eds spending powefromaSmal |
jewellery shop to a carpentry or a grocehop may readily be successful because of their
unrivalled craftsmanshipr warmhearted customeservice But digital businesss now
infiltrating the material economthrough online shoppingn recent yearsonline shopping

has expanded enormously. Srredble shops have a hard time competinity their online
counterparts Onl i ne s hop dewweakpropertydndtntody nckeerdbé tt oneed
trolleys, car parks, windows, shop assistants, cashiers, cleaaifyand so on. They do all

their business online: product presentatiordering, workflow, billing and aftersales are all
arranged via thénternet. They save a lot of costs, which enables them to offer the same
products at lower prices. In the worst case, customers visit traditional shapspect

prodwcts and askshop owners and assistants éalviceandthen orderthe productirom an

online competitor at the lowest price

Online shops arenodt just shops extended with
type of businesshatis similar toa logistics service or just the -codination of a logistics
service. They could do even without storage and transport, which are easily outsourced
Ultimately, an appropriate website and a baxdfice for coordination ad customer service
would do. Also, customer statistics of an online shmpdifferent. A realorld shopsuch as

a local groceryshop is likely to conform to the Pareto principléhich holdsthat 80per cent

of the salesare generatethy only 20 per centof the products. These are the fasiving
products that everyone needs such as bread, ,beadsbeer, and #se produce a large
turnover The other 80per centof products énd to be less popular and contribute only
modestly to salesrolume These slownoving productsare oftenniche products like
Ethiopian chickpea paste or bottlescbmpagneAlthough thesenay be expensiveheyfail

to produce high volunseof sales. Thee are simply too few peopl
neighbourhood that would demand such niche products. Devotees thattles away will

likely not be prepared to travel all the way down to the dlaopuying these. For online
shops, however, dista@ds irrelevant: theyell to theworld. Many remote customerzan
accessan onlineshop and ordewhateverniche produdt they want This meanghat in
violation of the Pareto principle, that sales of niche products will go up and online shop
owners willaim to offer more of these produdteat move slowly for brickandmortar shops
These may still reflect only small saleslume and limited turnover, but if thenline shop
owners keep adding such products to their assorintieey will in the end make aig
difference: many a little makes a mickle. This explains why online shops are continuously
extending their selection: for any slow moving prodtioey will be able to serve customers

on thelnternet. Availability has become a precondition. An onlinekshopmust have the
ambition to deliver any title, even if it is only for one customer. But they can easily add other
productsat the same timsuch as music, games, DVmnd toys. Indeed, the website and
billing services inpose no constraintsn the productofferings There is virtually no reason
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that would prevenain online bookshop from adding cameras, washing machines, |amps

wedding dresses to their selection. Ultimately, an online shopsisonedto sell any prodct

one could imagineTherefore,scaleis a decisive factor for online shops, which is in
accordance with Met cal theeshogpattrdciy the mote Ipaverfuite r e c u ¢
service will be.

The ®mpletenessad n o n | i pra&luctscatalogue & sot the orfigctorthat encourags
customerdo shop thereOrdering productshroughan online portal without the opportunity

to physically inspect them or try them out inevitably arouses uncertainty and doubt. Can |
trust this shop? Will Ireceivewhat | ordered? What if | want to return the product? Online
shops shouldndét only offer an informat,i ve an
they should also build a reputatitor high-quality service, swift deliveryand trustworthiness

t o obt ai norders @tlserwrsecuswrders will simplyrowseoverto another online

shop Online shopsanust strive to be product leades, to be the best online shop in their
segment. Empowering consumers to post public reviews and ratings is a contemporary and
effective method for keeping the pressure on. Interestingly, consumers also greatly benefit
from pricecomparison portal, which display the prices thatultiple web shops charge for a
particular productThe cheapest offer for a particular product is just one mouse ael.

Online shops cannot afford to chardpigher prices than their competitors for the same
products soonline shops areompelled to be both product leadand price fightes, which is

saidto be impossible in the material econorayprice fighte will never be a product leader at

the same timeThis can be donen the Interngtandit mustbe done.However, doing so
comes withnvestment, increased cosésd reduced margins. &e can only be compensated

for by volume. Scale is a decisive faciothe digital economy

The open everything philosophy

AOpemneasss t he mai Imterkeelntemnetusersare free to dezide what online
content and services they want to access, to share, to, aetdepublish, even thougihey
sometimeshave to buysubscriptionsor pay fees. Thevast majority of websitesare freely
accessibleand offer free music free softwargfree udeos, free disk spacéree blogs, free
email free wikis free searchand many other free thing¥hey charge wly for premium
services, for obvious reasons. The openness oflhernet is easily associated with
fundamental human rightsuch as freedom of speecfreedom of pressfreedom of
expressionand freedom of religianTheInternet uses open standatiat anyone &naccess
and use to create their own applications. Open standaegsiblicly approved protocoland
formats for dateexchange andadastorage such asTCP/IP, HTTP, HTML, XML, SMTP,
DNS, and RSS Without open standardtheint er net woul dnoét exi st.
lubricants that eag®e interoperabilityof different technologies. Their importance can hardly
be overestimatedWhen video recordersvere introducedn the 1980sthe lack of a st
standard greatly confused consumers and hampéedadoption of video technologies.
OwnersofaSorys Beviadmax recorder noticed that they
thea r nei Bhlips&/2000&ideo recader. Moreover, both systems were incompatible
with the VHSrecordersmade byJVC. Three different proprietary standards compdted
becone the worldwide video standardlthough the Philips system was commonly regarded
asthe bet system, JVC ultimately won the garaed VHS became the standard. All parties
were harmed in this battle becausgreatly hamperetdusiness. In the 1990s companies did
everythingthey couldto avoid a repeat of this competiti@and swiftly agreed on a shared
standard fodigital video, the DVD. Consumergreatly benefitted from it: now they could
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pl ay their DVDs on t h esiwithouh encgrim Allocompanges DV D
capitalised on it.

Beyond open standard@s opensource softwareor oftware thatgives users and developers
access tahe source codand its documentatiofor a particulagapplication developers may
improve the code add new applications, port it to new operating systems and processor
architecturesor simply review or test existing producBeopleoften claim that opesource
software develpment leads to better quality software and amplifies innovdierauseti
benefits from the collective intelligence of the community as a whole. Theme#cting
nature of the opersource community is assumed to yield products that are understandable,
well documented, weltested, modifiable, duplicabl@nd easily accessibleExamplesthat
substantia these claims are Linux, an operating system that successfutlgmpetes with
closedsource MicrosoftWindows and Mozilld s  F iwebédfowsgrwhich helped to open

up the browser market that was domindi@da longtimeby Mi crosoft 6s I nter
The opersource movement is a response to existing kssinmodal that rely on
confidentiality, tradesecretsand patentswhich all seem to confliatith the egalitariandeds

of opennesssharing and availability to the widest possible population of users. It thus
opposes established economic forces and reftettideology of pursung a better world, a
better life anda better future fohumankind. This may be partly true, but in the gthere is
nothing altruistic about opersource software: it just remes the intellectualproperty
protections that hamper distribution and usage in order to attract more users and possibly
make more money. Renowned commercial software develaperi8M, Oracle, and Novell

were prepared to change their business models and adopt thsoppea modelwhich
focuses onmaking money byproviding support services rather than licensed software
products. Selinterest remainghe dominant driving force. Understandably, many businesses
are reluctant to relinquish their key assets. Why should Gopgldicly reveal its
sophisticated search optimisation algoritemthatevery programmeran launchhis or her

own Google service? Many companies therefore adopt a mixed nmoddlich theykeep

their sourcecode closed but conform software interfacks open standard® supportthe
exchange of data with le¢r systems. Such open applicatgnogramminginterfaces (AP
dondt necessar il ytheyaowexternal padiesrtoonaecto thalseftward u t
without neethg to know all its secrets.

An analogyto opensource software and open standasdspen contentwhich isany creative
work, including text, graphicgphotos audiq or videq that others are allowed to freely use,
copy, adapt or redistribute. For many centuriethe Bible has been the single example of
open content. When the poor could not afford a copy, clergymeea happy to read the holy
texts aloud weekly or even daily.However, is opennesswas accompanied byhe
simultaneous concealment of rival ideological content. Such a monoppbsiieon reflects a
restrictive dotrine rather than the free exchange of idestsveen people. So while the church
provided open access to all people, it did not quite offer the opportunity for individuals to
freely decide whathe truthwas. This ismarkedlydifferernt from the openness on theternet,
which assureasersfreedom of choicérom an eveigrowing corpus of open content.

In recent yearsCreative Commonsicenseswere introducedo stimulaé and facilitae the

use, sharing, adaptatioand repurposing of informationyemoving the impediments of

existing copyrightlicenses and their legal or financipénalties for violation Through a

variety of licensing schemg€reative Commonsicenses allow copyright holders to grant

some of their rights to the public while retaining others. First, Creative Commons made clear

that any content on ththt er net , be it 0 ra ge@ige,is tprotecied byy pi ¢
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copyright. Second, the new licenses changed the very common but dignehndpaste
practices on thénternet not by imposing even more restrictions or introducing penalties but
by offering people certain permissionsto copy and repurpose conteahd making these
explicit. A great deal of content available on the web mwewbe freely coped or adaped,
provided thatborrowersreference the originator. Bgoing this, Creative Commons has
helped tocleansethe Interned s#mageasbreeding grounddr anarchy and unlawfulness. It
helped commercial parties to recognise ltheernet as a reliable outlér publishing their
content without reservations. And so they do. Renowned companies,agenciesand TV
networlks post contents on the web, like many individuals do.

Open content induces a process of-aetplification: it generas more and more content, it
fosters knowledge sharingnd offers enhanced opportunitiies individuals to inform and
express themselvedts educational significance is beyond doubt. Since 200arld-
renowneduniversities like MIT Stanford and Yale have joined the club and have made
coursa available for freeonline Why? Beauseit is free publicity that attracts potential
studentgto universit e dedreeprograms(for the required fees). Within a few months after
Yale professor Peter Norvjgut his open couesabout artificial intelligencenline, more than
100,000 students from all over the wohldd takerthe course. Some idealigminvolved too.
UNESCQ the United Nations organisation for educati@eience and culture, strongly
supports open educational resourdeause it considers educatibm be the primay
condition for civilisation prosperity and world peaceWhile in mostWestern countriess0

per centor more of the population gradudtem a highereducation programme, the figure is
well below 5per centn most deeloping countriesTo raise this number, Africarould need

to addhundreds of new universities. The same holds for natigtmsfastgrowing economies
such as India, Braziand China. Open educational resoureaable more people to &ss
educatiorand offer people who live in poverty new opportunities for development. The motto
is reuse, revise, remiand redistributeThis suits the trend of making higiuality materials
freely available on thénternet. The movement of openndsgaches existing models of
businessand content by offering alternatiggdo suitthe conditions of the digital networked
realm. In the endt amplifies civilisation at large.

Ideals under attack

The Internet is a huge moneymaker. It maykdi&e an informal playground for volunteers,

but itGs serious business. Its ideals of freedom and equality may be valhableithout

commercial revenyehelnt er net woul dndét exi st. 't attrac
for millions of peopleworldwide, justwith the simple idea of connectingll computers

together. It allows us teasilysend and receive emailsploadour holiday pictures, watch

online videos play games, and enter keywortlgo a search enginéo find whatwe 6 r e

l ooking for. We may get a b istraight anayartwheaitt whe
takes a few seconds for the search engine to collect the millions of answers from all over the
world, kut it is still a miracle that it all works. To make #llis happena hidden machinergf

routers switches, anteneacables, satellites, modemdata centres, servers, access points,

securiy filters, and moreneed to be controlled and maintained. Thiernet infrastructures

the business @ whole range of specialised partials of which make good money out of it.

But some ma& more money than others. The big earners ofirtkernet are online shops
banks, insurance companies, auctionssigtock exchanges, social networksegvices and
even newspapemsith paywalls.Apparently,using thelnternet as a platform for distribng
content and services is more profitable than maintaining the infrastructure
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Telecommunicationsompanies who owthe networks are greatly challengedkeep their
networks up to datby the evemgrowing number of users and theverincreasg traffic on

the networks. They find themselves confronted with a data explosion. Content is shifting from
simple text filesto large multimedidiles as users increasingly transfer pictures, musid
videosoftenin high-definition formats. Realime voiceand video transfethrough sites such

as Skypeor YouTubealso require additional bandwidtb avoid latency or breakdowns. The
growing popularity of clouderviceshas further extended the volume of data transfer.

All these developments requilreuge i nvestments in the netw
capacity and bandwidth The network market is highly competitivethough.
Telecommunicationscompanies have seen revenudscreasebecause their traditional
business of facilitating phonealls is challenged by free alternatives on lthiernet. Their

mobile networksand SMSservices, which were cash cows until recently, are easily bypassed

by wireless network connections and freternet chat (e.g. Whatsgppronically, by

facilitating theInternet infrastructuretelecommunications companies cannibalise their own

core business and pull few strings for their competitordMeanwhile they see how
companies like Googland Facebookake advantage of their networks and hit the jackpot of

billions and billions ofeuros withoutpayingany duesd the infrastructure.

It may seem a logical step to charge these big earners a much larger sum, but this touches on
the delicate issue of network neutralithh order to warrant equal opportunities for all
stakeholders to acse and exploit thénternef most governmentdemand a strict separation
between the infrastructure@nd the services that are hosted on the infrastructure.
Telecommunicationg 0 mp a n ly easkbis t@ transfer data paatk irrespective of their
contents and owners. They are not allowed to discriminate between activities online and
should treat all contents, sitfemd services equally. They may offer more bandwidtbther

quality services at a higher pritean their competitordut they are not allowed to prioritise

some content at the expense of other content.

The network neutralitprinciple is a proven concept that tsobeen used for public utilities

like gas, electricityandwaterservicesand public transport. The network of power linleat
distribuie electricity is independerftom the power plantshat generate the electitic. The
network owner isiot allowed to differentiate between or prioritise power suppliers only
responsible for appropriate delivery over the network. All power plants should be offered
equal opportunitieto use of the network. The underlying assumption is that this mischa
creates a fair and competitive energy market in which energy becomes available at the lowest
price Likewise, the network of railways not allowed to arranggain transport itself. tl
should offer equal opportunities for all companies that may want to offer transport by rail.
Railways owners are not allowed to discriminate between different transporters. On the
Internet, network neutrality likewisprotectsthe equality of user&nd prohibit network
operatos to prioritise those service providevio would be prepared to pay the highest price
for the serviceslt also preventsmanipulationsof network traffic, for instanceblocking or
filtering selected contents. In principleetwork providersagree on this, but they rightly put
forward that suchiestricionsmay hamper the net workés perforr
To improving the data flovacross anetwork a service providemight want to inspect the
urgency of the packets to be sent. When a transmibs@®nor a network serves overloaded,
operatorsmight want to deprioritise asynchronouservices like emailn favour of time

critical services like audior video. No one would mind an email delay of a few seconds or
even a few hourdut a small delayin a streamingvideo immediately affect the quality of
playback.However, sich deep packet inspectios prohibited by law.Network operators
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muststay away from content. It seems that sotfee principle of preserving tHaternet as an
openand egalitariaplatform is widely supporteaspeciallyfor commercial reasons.
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Chapter 15 The Game of Technology

Any statement claiming that new technologies will change our society is indebted to
technological determinisjwhich is the idea that technology is the driving force of social
change. Even more, deterministic diehards like the Freacthdacques Ellulconsider
technologyto be an autonomous poweone not controlled by human thoughthey view
technology not as the outcome of societal processes but as-propdfiing and self
amplifying force. The oldest tools, no more that skeaiged stones, date to 2.5 million years
ago, and their manifesttility for cutting and carving has rigorously shaped social practices
We adapted our huntingractices to the opportunities that this new technology provided. The
razorsharp stones provageful aids for cutting meat and tubers but also became popular for
negative practices like killing neighbours. Technology creates its own purp@ses its
effects are likely to be unpredictable, or at least unforeseen. Many more examples falsify the
simpe but inadequate view that technolagyly fulfil s our needs.

Most inventions create new demands that would never have surfaced whiawutNobody

desired telephonegelevisionsor comput er s, but nowathemy s we
Market researcla b o u t customer needs rarely produces
demand imaginary products theestill to be inventedWe rarely deny itdeading role but

accepting its autonomyas a fact oflife could easily lead to apathy and impotence.
Governments, technology developeasd individuals should never deny their responsibilities

to develop and use technology wiseldverse affects of nuclear weapoasd nuclear
techndogieshave led to stringent regulation$ their use and proliferation across the world
demonstrahg that society is to some extent capable of controlling and restribangful
technological developmentk the case of nuear weaponshowever,control is dominated

by political interests and power relations. Ironically, a wedlant ban on nuclear arms
development is enforced by thosgactparties who already have nuclear weapons at their
disposaland per haps donot want to give up thei
battlefield, however, corrective interventiosisch as banare highly unlikely since creating

new demand ithe sine qua norfor maintaining a profitable business.ah 6 s why t he m
is continually flooded with new pills, new materials, new tools, new tabéetd new
smartphoneaimedat triggering new demand, new behavioarsdnewsocietal structures

Meetingthelnt er net 6s gr owt h

In 1995 the Dutch telephonasystem was subjected tomassiveupdae. The telephone
networkwas composed of more than thousand small regional networks that used their own
coding systemfor assigning subscriberumbers. Most subscriber numbers weight digits
long (not countinghe mandatory Gasthefirst digit), which would in theory, be enough foa
hundred million subscribertn practice, howevethe actuahumber of extensions was much
lower because for technical reasons not all digit combinations were alloweeightéigit
system dated back to the 1950s, but in the early 13@%ortage of telephone numbers
surfaced as a result of steady populatiomngh. Potential subscribers were putawaiting
list because afpossible phoneumbers werén use New customerfad to wait until existing
subscribers cancelled their contsar died. Along with the restructuring of the network in
19%, the extension numbers were enlarged nioe digits, allowing ten times more
subscribers. This should be enough for the next few hundred years.

A similar shortage of extension numbdrappened on the Internethe number of IP
addresss which are the unique extension numhes identify computers on thiternet, is
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limited by currentcoding standardswvhich date back to the early days of ARPANETe
Advanced Research éjects Agency Networkwhich was the main predecessufr the
Internet. In the 1980s, long before anyone could imaginelritegned drue impact the
standard for IRaddresses was establed as dhirty-two-bit number,which allowed for 4.3
billion unique addresses. At the tipm® one could foresee that within three decades this huge
number of addresses would turn out to be insufficifrdomeone aised such adoubt he
would havegotten nothing but laughteim responseBut today the rapid expansion of the
Internethas caugd such aproblem. Over the ladifteen years Internet connections have
proliferated toeach householdVhereasn the 1990syou would have been the exceptidn i
youhadint er net access, today you wolntdmet adtess.t he ¢
Also, the number of computers per persocreasegnot to mention theumber ofcomputers

in offices schoolsandother institutionsand the enmgence of smartphondsr accessing the
Internet. Especially in the new economa¢\sia, especially inChina and India, a shortage of
Internet address isa reality

Already in 1996 a nev IP-address standard was propas€éde IPv6standard encoddbe

addresses as a 1B& number rather than a 3t number. Theenumbersaredeceptive: the

number of 12&it addresses is not 4 times the number ebi8Baddressesgsfor every extra

bit, the numbeincreases by a power of &s a resultthe number of addresses in IPv6 would

be 2 to the power of 128, which yields ad8it number,or 300 trillion trillion addresses

This hugenumbers houl d be sufficient for quite a whi
new standarthas beemccepted and approved by all thinkable technical standards bodies and
networking hardwareompanies. However, ¢htransition from the 3Bit standard to the 128

bit version is complex because the two protoeols e n 6 t i NThesimplementatiob, | e
which started in 2006, will not be completed before 2020.

The demand fomore internet addresses demonstrates the immense popularityl iatetimet.
Over the yearsve have seeit grow tremendouly. We have alseeenits function and usage
gradually change. In the early yedts Internet was dominated by pages on\Werld Wide

Web, basically a collection of pages linked to each other via hyperlitsksain function was

to publishelectronic text, which was often conceived as ana@ddtb print publishing. Even
thet erm fApaged refers to what webve bhbsen ac
demonstrates thdhe disruptive nature of a new technology is often overlooked since new
technologies tend to be assessed within the framework of existing models, habits
preferencesWeb pages could include images, batnyusers switched their browsers to text
mode in order to avoid unwanted delagtheydownloaad with their 28 klo-bauddial-up
modens. Whenbandwidthand thereforespeedncreasedthe World Wide Web became a true
multimedia platform featuring text, pictures, colours, animatiand even videos. Search
engines flourisad they assist users finding answers téheir questionsandthe web always

had the answers. In the next stggde Internet became a network of peopdgher than a
network of pages. People were tanger limited to reading Now they could also send
messages to each otheith email in chas, and on forums People could now delmat
comment, complaior dat andcouldform communities and work groupps the Net Today

the main value of thénternet stilllies in its ability to connecpeople and to harvest the
creativity and collective intelligence.

The next stage in the evolutiof thelnternetwas theaddition ofweb service. Technicallya
web service is a simple request over teb from one computer to another. Examples are
currency conversion, a weather report, the video stream of a remote web@aservice that
calls upthe inventory ofa warehouse. Web services are based on open staatardsn be
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used to connedb any application or operating system. This meansttiegtconnect different
applications or platforms that are not necessarily designed for or capable of exchanging data.
All these separate web seres are reusablend can be combined in applications distributed
across multiple computers. The web services architecture has greatly enhanced the
opportunities for arranging transactioomger the Internet, either in-@usinesselearning e

health or any other virtualisedomain. For instance, the online booking of a flight is fully
based on web services, which check thenhfligchedules of different airlineompanies, the
available seatsthe prices, and alternate routeplus information abouhotek and public
transportat the destination cityand then providebilling and securepayment Another
exampleis mashups these are web applications that combine different data sotiraes
present aggregate information. For instance, web services could be used for linking Google
maps dataand GPSagged picture®r trajectories into an aggregated map. Magh like

these are an important drivéoth for developing newinternet business and enhancing
creative collaboration on the social weélthe Internet of web services is an interoperability
breakthrough that providehe foundations foe-business and social media

The next stage of thieternet is on its waythe Internet ofThings The idea is to extend the
Internetto material objects by equipping thewith Internet addregs.Many objects ranging

from securitycanmeras to pacemakerare alreadyable to communicatever the Internet to
remote computerand other devicesThey can report their states or change their behaviours
depending on circumstances. More and more objects are provided with electronic @&etsors
actuators to interact with their material environment. An automatic alpemer would be an
informative example: it uses a sendor detecting movement, it uses internal lod¢ec
evaluating the detected signand without human interferencé can open the door by
activating a small elegtral motor. Satellite cameras and weather sensors may be linked via
the network for improving weather forecasts. Smart pills could measure the degree of acidity
in your intestinal tract and inforngour doctor or autnomously adapt the dose to be released.
The Internethas been ocould be extended to cars, airplanes, fridges, heating systems, trees,
animals, houses, lawn mowebooks, billboardspencils bottles of beer, your keysr any

other objectou can think othatcancarry an IPaddressand a sensor or actuator

Microscopic smart objects for medicat biological purposes areell within reach since

t odayo6s s mchigsforevgelesséirmubication are hardly visible to the naked eye.
By linking all these objects to tHaternetwe gainnew sources of information and new forms
of network inteaction. No longer will the information on theternet be exclusively created
by and controlled by human actors. In tinéernet ofThings objects willinteract with each
other toautonomously producand recorchew behaviows. Two, thregor more smart micro
pills floating in the bloodstream may combine their data ovelrternet in order to better
establish the state dhe bodyand negotiate the optimal ratio of medicatidonsrelease.
Objects become dynamic agents in their own right. Some olgéesdysend tweetand
have their own Facebogdages.

One may wonder why on earth the nbwernet protocol was stretched to sachrazy large

numberof IP addreseas (300 trillion trillion), exceeding the size of the world population (7

billion) by far. The Internet of Things may be thereason With RFID antenna becoming

smaller than a grain of sand, the number of objdws can bancludel in the Internet is
virtually infinite. | n theaadditiorr ofl 0 Mmany thimgsoulhk Me t ¢
greatly increas thelnt er net 6 s power . The | astandaed wauldd r e s s
enableus toassigninternet addregs to every single grain of sand Barth, andmore There
arealmostno limits to thelnternetof things. At a certaipoint, there will be more things than
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humans on thénternet. A world like that woul@pproacha world of autonomous agents
creating tha own ecosystenwi t hou't t he per manent control
witnessng a breathtaking time.

Welshing on the rules

Generally, the viability of a new technology is bestderstood byits robustness and
resistance to sabotage. For networked deyicdsi s doesndt seem to app
cakeseven though thewre eadily infected by Trojan horsgspywareworms and viruses

thatallow third parties to access private data or even to take over control. Internet gecurity

an ams racebetween hackemsnd securityexperts. The hackers try to get in while the security
experts try to keep them out. In practice, hackers are consistently one or even two steps ahead
of the security xperts, who often have to look upon successful invasions with sorrow. It
doesndét seem t o bo, anteeyhappilybustherdevices antd oserthionu ¢ h

their electronic bankingand other private activities. In 2008iackers masmged to steal

millions of credit cardecordsby infecting the computers of Heartland Payment Systémes

company that processes the paymémntd/isaand MasteCard. Of coursgthis was a paiful
incident, but the security hole was swiftly
Visa and Mastetard, dong with American Expressnd Discover Financial Servigdsad to
announcethat hackershad once again successfully accessed the data of 1.5 million
cardholders, this time bgccessinghe computers of Global Payment

For criminak, such hackings alucrative business. Credit card operat banks, insurersand

public organisations arall favoured targets because yheerve large audiences and process
numerous transactions each dagch newattackis moresophisticatedhan thelast 1t 6 s n ot
fair to always blame the securitgxperts for the successful hacks. First, intruders may take
advantage of security weaknesses that are beyoadc u r i t gontelxspck adtolesin

computer operating systems daulty encryption standards rather than the firewalls
applications or databaseshat they are responsible for. Second, in software development
security tends to be a closing entry. Security issues are complex, restdaaotiveost, and

the highest prioritydr developers and their customersascreatesoftwarethatruns and des

the things it is designet da This appears hard. One of the big problems in cghiere is

that no one really knows how big tlpeoblem really is. Hacked parties seldom announce
publicly that theyodre hackedTheyemygeasdeakyds wo ul
a sieve,but banks and insurers prefer to keep quiet since thaylosing their ebanking

customers. Increasinglgovernmentprepae new legislation thatequirevictims to report

hacksthat compromis@ersonabata

Not all hackersare true criminalsin 2012 a seventeetyearold schoolbg in the Netherlands
hackedinto customer filesof Internet provideKPN. His was probably a naive actiodpne
just for fun and not to make any money. $Sthie emailaccounts of two million custome of
KPN had to be closed, which was not just inconveniestused many problems in traaied
other areas. The bogot caughtby showing off to asixteenyearold fellow hacker in
Australia. Some hacker groups such as AnonynamasLulzec adopt an ideological stance.
In 201Q Anonymous attacked Masteardd siteand brought it down because Masiard had
announcedthat it would reject any financial transactions @fhistle-blower organisation
WikiLeaks.

Hackers and scientistdso claim to fight for a good cause by deliberately haclsegurity
systems in order to reveal their vulnerabilities and maka hevlic so they can be improved
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Their findings are embarrassing aswbering. A wide range of organisations such as banks,
local authoritiespolice departments, armies, transporters, chemical pkamishospitals are
regularly confronted with unexpected security holes in their systéhesy reportmotley
hacked sites and devices, including money transfer systiatisg sitesonline shopspatient

files, video conferences oil pipelines, wireless encryption keys as well as cash cards,
electronic gates, electronic car keys, fountains, public transport smart cards, swimming pool
installations, even pacemakehst use |IPaddresssfor software updatelsave beerfound to

be vulnerable to intruders. Their work is not always appreciatedditen regarded as a
criminal act. Even sgthey receive a loof sympathy.

The authoritieshemselves do a lot of hackingo. Police departmen® ¢ r iinuestigaéidn

unitsdo a lot of spying on thinternet while investigating organised crime or hooligarsm

a logical extension of traditional shadowing and wiretapping. In 20&2national terrorism
co-ordinator in the Netherlands reported alarming secwigaknesses in shipping locks,
pumpingstations, bridges, sew&ef@and tunnels, which all are essential for keeping the water

out of the areas below sea level. Evildoers might easily hack this machimérinundate

towns and estates at will. When it comes to terrorism, espiprmagaational security
governmenthave no reservations breaking into ene
cyber warfareare seldom brought into the open. In 2012, we witnessed the Stwoamethat

mana@d to bring down the centrifuges of five Iranian nuclear organisatioais were

suspected to contribute to internationally condemned uranium enrichmersodicef this

worm were never identified, buhey are assumed tbe an international governmental
conspiracy that aims to hprogmeme. | rands presum

Securingtheint er net 6s openness

Computer securityequires shielding anencryptionto ensure thatystem software, datand

traffic are accessiblenly to those parties that use the correct passwamdsencryption keys.

If encryption is used, sssages may be interceptbdttheycannot le decipheredavithout the

key. Julius Caesavas among the first to use a ciphEo sending securmessagese simply

replaced each letten the text with an alternative letter three places further down the
alphabet the word ARomeo would thuts tsrheorms | lapg e a
AFohr sdwuda.esdoday ci pher woul d be ofantgfhl y ur
Caes ar 06 smethodcaardpidly decodehe message by analggithe frequencyf the

lettersit usesand consultinga lexiconto identify valid word patterns. For instance, the
highestfrequency charactaf a message in Latiis likely to be an E or Tandthe lowesta Q

oraZz.

Todayods ciphers are far mor e shitoonpMaps but arel h ey
based on complex mathematics, including number theory, combinatoricéie peculiarities

of prime numbersData on thdnternetneeds to be secut@ot justto protectit against theft

or adjustmentshut also to support authenticationwhich is the process of verifying the
identitiesof both the sender and the receiver of a mesdaghouldalso preserve privacy

which means that only the intended and authenticated receiver is able to read the message and
no one else, it should assure tttee message was not changed during transport, and it should
warrant t hat it was really the sender wh o
encryptionkeys are much larger than the single digit that Caesar used. Evarcampuer

could breakust aboutany codeprovided that it has sufficient time to work onThis means

that there is always a traddf between the complexity of encryption and the effort needed to
break the code. In recent yedtse length ofstandardencryption keys had to be enlarged in
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order to resist brutéorce attacks by evamore powerful computers. In the futusge will

need even larger keys because of the unrivalled speed of anticipated edpairoamputers

and quantum @mputers that will be capable of breaking current keys on the fly. These
technical considerations are essential for preserving trusted communications drtartiet.

Although technical flaws in securityegularly show up, users theniges appeato bethe

weakest link in system security. Many users ofltiternet seem to bhenaware of the crucial

role of encryptionin the software they use for their daily routines such as sending gmails
accessing avirelesschannel or making online paymerg. Their passwordnanagement is
notoriously sloppy. Passwords are oftao obvious (Johnl1l23, Papa, Park Avenue,

Al i ce&Bob, or even ttheepedple aneasilf guass hevsearetiande t h a't
Users note down their passwords on paged stick them on the computer as an easy
reminder, they use their browées p a s s w o fudctiom, eviich is eongehient but
inappropriate, or they are just lodgged and are happy to share theisswordsvith other

people. Such naiveté is counterproductive. It reflects the wrong type of opefimegsirsued

openness of thénternetis the free exchange of thoughasd the unhampered sharing of
resources by its inhabitants. Paradoxically, such openness requires secrecy. The whole idea of
open communication breaks down if we cannot be certain aboidethigty of the person that

wedre talking to, i1 f we aarecewedbihb persaneve dimi n t h
to address, if we cannot be certain that our message reaches the recipient unaltered, and if the
recipient cannot beertain that the message was indeed sent by us. Opennessl e rthet

derives its significance from secuzemmunications.

The limits to growth

A severe handicap of life is the unidirectional nature of timerfsigle step in time opens

up a little bit of future whileelegatingthe previous step to historye can recalthe past and

we can see the presefiut we cannot see the future until it arrivéghatever we uséo

foretell the future, such as magiards, crystal ballgpalm reading, dowsing rods, prayers,
dopedoracles, or any other spiritual trick, we cannot but accept that the future remains an
impenetrable stronghold lying well beyoodr power. Even advanced scientific models are
unable to predicvhatt o mor r owdés wor |l d wi | | l ook | i ke, a
forecasts and economic prognoses. The future is our $iol To anticipae the future we
naturallyextrapolate from the past. A company that has demonstt@tpdr cengrowth year

after year is likely to prognosticai® per cent growth for the next year, if nibfl or evenl2

per cent to indicate theambi t i on. Li kewi se, we Grvreew s e en
technologies over the last decades, which makpsediction of continued growth aafe

guess. The notion of growth itself is a major foundation of modern sdb@tysinherently

l inked with t odaandss dive foranmavation,deeomune pexformance

and competitive business.

In his bookThe World Is Flat Thomas Friedmaexplains what the impact of new digital
technologies will be.He anticipatesan intensified globalisatiorprocess that enables
individuals and companies to compete globally at the expense of existing national and
regional powers. Thénternetwill overcome the handicaps of distance and geography by
enabling mew online services and improved tools for worldwide communication and
collaboration: wherever we are &arth, we will be connected. With its focus on competition

the bookalso preserves the concept of growth. The absence of baorigisbial competition
implies that the world metaphoricalyill become flat. Although this vision involves a radical
change of the way the economll function, by describing a gradual transformation to a true
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global ecoomy, Fr i edmandés future scenario is a |l ogi
webve seen Iin recent years.

Taking a more technological stand, Ray Kurzwad indicatedn earlier chapterspredicts a
singularty in the near future beyond which technological intelligendestructurally exceed
biological intelligence From that point in timesuperhumanintelligence will accelerat
technological development anoring aboutnew techological artefacts with unrivalled
gualities. Technologies will augment our mental capabilities through -boanputer
interfacesand will integrae our minds with the environment. This picture of the future,
although grounded in existing knowledge, differs from a straightforward extrapolation of the
past in that itmcludes a discontinuity (the singularity), which disrupts the course of events
and produces a new paradigm for societal development. Both Friedman and Kurzweil see
technology as the main driver for societal charigeth presupposeoatinued growth and
reflect considerable optimism about the productive role of technology.

Another optimist view o the future is given by chemist James Lovelotks Gaia
hypothesisonsidersarthto bea complexselforganised system that uses negative feedback
mechanismso maintain the conditions for lifevhich is accompanied by strong conviction
ofEar t h 6 s to dissuptibns.€elimscsaggests that arggative impacts of technology on
the environment will trigger a natural response in the ecosygtatrwill counteract the
impact. In the extreme cageeople could refer to this optimist hypotheasstheir reasofor
rejecting responsibility for environmentaéstructioncaused by human activitigarth will be

all right whatever evil things we might do. iStpredictionmay readily lead to laziness and
the shirking of responsibilities. But this is a morpidgement rather than a scientific
argument.

Like optimisic ideas of the futuremany pessimigt views exist someof which arefaith-

based viewghat anticipat apocalyptic events such as the end of humanity, the end of the
world, a even the end of time. One of the very first scientific studies that called attention to
the negative effects of continued growth was the repbetLimits to Growth, preparedin

1972 by the Club of Rome group of scientists. The i of Rome used computational
models and systems analysisderiving scenarios about the future of the plamatluding
global data on agricultural productivity, available natural resources, birth control, population
growth, and economic mpwth. It turned out that in all scenarjodrastic environmental
measures were required to prevent a breakdown qf thea nsectal@aisd ecological systesm

The political measurethey called forfailed to appear. Nevertheless, the report has helped to
put this topic on the political agenda.

Since its publication,many new studies on the limited carrying capacities of&dngh have
appeared. In his booKshePartyd ©verandPowerdown Richard Heinberglaborates on the
extreme consequences of energy shortaggsging from the exhaustion of fossiluels when
alternative energy resources cannot compensate for it. Computers already requir@néiaubst
portion of availableelectriaty. Their demand even outperforms traditional indussetors.
Heinberg sketches a distressing future where the industrial infrastrumtupeoduction
collapses, all transp@tion and communication disappeand electronic data become
irretrievable. Without electronic toglsve will lose our symbolic content and the knowledge
associated with it. The whole idea of globalisatppeardo bea fallacy. The economyif we

still have onewill be only local or regional. The notions of growth and progress deteriorate
into a delusion, a fantasy of former days when people still believed that energy swepées
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limitless. Heinberg does showome optimism however,as he discussespportunities for
energysaving technologies, renewable enemyyd new appreciatidior local products.

No onecanpredict the future. Althesescenarios may turn out to be incorrect. Eifetiney

do, theykeep usvigilantoft echnol ogy6s rol e in sociéeéyy and
voting for sensible decisions that avoid amggativeimpacts. It does matter.
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Chapter 16 The Mental Delusions of Media

The human mind is dted with limitless imaginative powers. These have enabled us to bring
forth a wide range of ingenious concepts and assets that make up human Sofheare
useful (e.g. penicilliiy someareevil (e.g. gun powder), and some fundataéy contribue to
higher standards of human civilisatiga.g. writing. Our perception of reality is highly
subjectiveand biasedy our expectations, fearand hopesWe are destined to live in our
selfwoven web of ritualscultural codes, contradictions, and half and full truhgéhe main,

we are well aware of these limitations. We recognise the tension between science and
religion, but of course we practice both. Naturally, we realise that horoscopes and playing
cards are unable to tell fortunes, but still we like to rely omtHakewise, we complyvith

the latest fashiorirends although we are welbware of its arbitrary naturets lack of
rationale. The paradas that we recognise our irrationality and at the same deny it. We may
fully understand that the events in a horror mane completely fictitioushut the film may

still frighten us to deathlo enjoy the film experienceve need to be willing to neglect our
knowledge about the movie industry, studios, actors, directoosister animats special
effects, budgetsand so orand preparedo fool ourselves by pretending that all we see and
hear is really happening. This willing suspension of disbelables us to be carried ayby

the storyand to live through emotions that we cannot afford to display in everyday life. In the
safeenvironment of the movie theatnee allow ourselves to shiver, to ¢ryr to fume. We

use our imaginan to have a good time. Our willing suspension of disbelief allows us to
experience and express our emotions without the askeciated with doing do daily life.
Despite the tears and shivaenge remain in control. As JedPaul Sare notedthese emotions
arendét real: we pl ayspakboorimgaginatiort andlldwbk @s togeat me , wh
our emotions. We are willing to do so until wisoose tqull the safety valve and withdraw
our suspension of disbelief. It seems ouioral mind is capable of overruling ourselves. Or

is it the other way round: are we overruling our imaginative mbd?ve control the media

we use, or are the media controlling us?

Within or beyond our control

The questionof whether we are in control touches upon philosophical issues such as
determinism causality, free willand the relatioship between mind and body. The idea that

we have free will and are in controf our behaviours is challenged by the theory of causal
determinism, which states that all future events are fully determined by the past. The
solidification of theEar t hés cr ust , the formation of the
waves at seapcks tumbling down a mountain, all thinkable events are governed by the laws

of natureandarethe result ofcausalevents in the pasfo a determinist,ife is justanother

process subjected to and determined by natural laws.rbiatem is a gloomy perspective
because it would deprive us from our free will and our role as an independent Hyent
problem with determinism is thdt definespeopl eds behaviour as the
events and conditions that aretside their influence. This means that people cannot be held
responsible for the actions. If the course of events were fully determjriexiv could we

blame people for the mistakes they make? Even serial killers would end up in heaven. Strict
determinisms not tenablegr at least it is notorrect

Philosophers like Descartemd Popper claim that the notion of free withnscends the

concepts of the natural sciences and its causa, land therefore cannot be rejected. Our
society pragmatically assumes that humans he
for every infringement or mistake we makiewe drive too fast we will be punished with a

ticket becaus¢he behavioulis not considered an unfortunate combination of events but a
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deliberate action that we are responsible for. Stealing a TV viauwttlsin jail. We suppose
humans are anything but puppets or ropetsich are just subjected to the laws of mect&ni

We are independent minds, we have free will. We choose our actions. We decide if we stand
up or sit down. We are fully responsible for our actions and their consequences.

Neverthelesssociety allows many exceptions this rule. For instance, freelwis a scarce

good in theArmy. Generals seem to prefer strict discipline and obedience rather than
reflection, creativityor wisdom. The best soldiers are those deprived of free will. Soldiers are
just supposed to follow orders. Fainoughi in acrisisy o u d o n@entertaidendgthy
discussions. To some extemsoldiers aredehumanisedin the worst casethey turn into
immoral robots Trained to fight,they commit war crimes unthinkinglyLikewise, in court
perpetratorsare often declaredot to be of sound mindnpn compos menjiswhich means

that theysomehowlost control of their mind and cannot be held responsible for their actions.
Some mknown processes seem to have elbowed out their free will. People may lose control
of their mind through personalityisorders, psychoseballucinationsor drugs they may be
possesed by demonsor they may bejust cracked. They may have committed the worst
crimesimaginable killed their children or parentbuttheyd on 6t get puhey shed.
can look forward to sustained mediocalpsychologial treatment.

Some recent researskems to challenge the notion of free wilkeuroscientistin Germany

have discovered that the human braiakes decisions up to ten seconds before people even
realise thg 6 deeded The researchers used a brain imaging technique that allowed them to
moni tor a s ubjirreattioneduring dadision naking.iFrom theybrain activity
patternsthe researchers were able to predicatdhoice people would make long before the
people themselves were even aware of having made a decision. This suggests that conscious
thought lag behind an unconscious decisioraking process governed by autonomous brain
cell activity. The brain may makes believe that we are conscious decision makers that have
free will, but the research seems to suggest that beforaake our decisionthe brain has
made up its mind already. We know that our nervous systamrolsall kinds of useful
processes without our conscious interferenie:heartbeat, breathingnd digestion are all

controlled by our autonomous nervous @6rystem.
while sleeping The fact that our brain is autonomously inéerig with conscious decision

making is hard to understand. Per hapswotwe ar e
to be of sound mind. I't i s possible that we

Fooled by our brain

Everything we percge from the world around us, either by seeing, heasnglling, tasting

or feeling, is the combined product of our sensgansand our brain. Perception involves
active cognitive processes which sensoryriputsare filtered, filled in, transformedand
compared with other inputs to build an inferentially consistent and stable view of the world.
This all has to take placguickly during our continuous interactions with the environmen
Catching a ball that is thrown in our direction requires continuous estimations of distance,
speedand curve to make sure that we donét mi s
action cycle makes high demanaisthe processing posv of our brain. Due to limitelrain
resourcest h e traelép® between speed and accuracy. We draw rapid conclusased on
probabilistic extrapolatisfrom a limited set of data: our brain makes estimates, fills in,gaps
and neglectdetails that are supposed to be irrelevdritis makes perception a highly
imperfect process. In many case® just make a wild guess and hope for the best.
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To a large extentwe can rely on our existing knowledge of the world. We immediately
recognisea ball and know what it mearsnd the same is true ahy other objects or events

that we are familiar with: traffic lights, helicopters, dpgkevators, a plate of macarpand

many other thingsWhen we noticeany new objectwe immediatgl check ourmental
inventoryto categorisit. Indeed we try to understand the world on the basis of the things we
know already. Notwithstanding our cuntys this suggests that we face the world with some
built-in conservatism Recognsingt hi ngs webre familiar wi t h
confroning new, unknown thingssuch asa space ship or a creepy insect, alarms us and
undermines our certainties. To arrive at a consistent and robust worldweewsonstantly

look for confirmation of our ideas rather than refutatidaople readily thought ohe first
motorised vehicles as traditional carts. Admittedly, at the,tthey very much looked like
traditional carts antravelled atabout the samspeedWe readily interpret ew technologies

as extensions of existing onelsaningdeplicationsa 6t | i
and elearning management systems are strictly modelled after traditional clags@crng

They createthe virtual classroomwhich is probably an unnecessary restriction for true
educational innovation. We assign greater valuthitogs and ideas thaigree withexisting
knowledge than tehose thadiffer with it. This is understandable, because our meaningful
understanding of the world can only be based on our existing knowledge and experiences.

This all means that our perception is highly driven and biagedibprejudicesexpectations

and theories of the world. We dondt necessal
would prefer to be the case, amek believe that we see it rightly. Interpretation highly
depends on viewpoinfTaxi drivers view their automobiles as valuable sources of income
mechanics view them as interesting tembgical constructions that might need a repair

scrap dealers only see the metal, plastid reusablgarts that migt yield some money

while pedestrians perceive them as impedimentto safely crossing the street. Upon
encountering a man with a long beard, a barber w@ljdon hisprofessionaexperience and

judge the quality of the beard and the way it is stylacchild might suspect that this man is

Santa Claus or at least a good lookalike, while a secafftyer or a xenophobiaenight

ridiculously panic and raisgnalarm becausthey see derroristthreat. Likewisewe 6 r e r eady
to see flying saucers, hobgoblirend eVes. We fantasis our way through the world and

believe that what we seag true We are the unresisting victims of our own imaginatibine

main problemisttat weo6r e ithot aware of

The pattern is quite different from the willing suspension of dishedibich is largely under

our control. Actos in the theatrecan easily make us imagine that the empty stage is a
restaurant, a churcbr a sitting room, as long as we permit ourselves to be draggedisiong

t he pl ay bLkewiseawermay walvt@ deny things we happen to see because they
confictwi t h our beliefs. Mo s t people dondét want
they dondét believe these exist. ,dffingsauces a f a
appeaed up in the sky? This would create a fundamental conflict between factsetints

Such conflict is generally resolved by our brain by neglecting the facts in favaime of

beliefs. Psychologists call this mechanism cognitive dissondinpeeseresthe integrity of

our beliefs at the expense of our perception. We will always find an excuse to explain that it
wasnot our fault t hat t his antwllawas fmhse br
arguments that the world is only,@O0 years old. Politicianare supposed tospousestable

and weltsubstantiated beliefs. Whatever practical evidence ¢nepunter that goes against

their beliefs be it about financing deficits, unemploymiethe banlcrisis, or criminality, they

will persist in their beliefs by simply denyinge evidenceor twisting the facts. Cognitive
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dissonanceés nothing like deliberate lying it is the unwitting denial of unwelconfacts.lt is
beingunwittingly fooled by our own brains.

Fooled by media

Mediated communication is loaded withbaasi1d di st orti on. Wedre well
messages of commercial advertiseragpbltical news showsand feature filrs. We know

that directorsjournalists and editors use all the powers of stgled narrativeo portray a

world that favours their arguments. Even though way mealise that all media present a
truncated and distortediew of reality, they manage to bypass our cognitive filtensl

address primitive, subconsciQuemotional seatsof mental activity that lie beyond our

control. We may know that wedre fool ed, but
latest washing powders, shoes, smartphoaed tablets. In 1957 market researcher James
Vicary claimed that displagig wor ds and i mages so briefly

them consciously still changes their thoughts and behaviours. He tiddece s s ages Adr i
CocaCol ado and dietnd @opcodmn for suvidwersd i deady s |
consciously notice tme. Such subliminal messag messages that never reach our conscious
awarenesswere supposed terovide great new opportunities for marketiagd advertising

Of course the practiceraised a lot of protests because people feared unnoticed brainwashing
campaigns by governmentsdvertisersor anyoneslsewho might want to influence opinions
unobtrusively. h many countrigssubliminal marketing was legally bannédany yeardater,

James Vicary admitted frautie had fabricated his resultse Withdrew hisscientific claim.

Every now and then, the idea shows up again, for instamten heavy metal bands are

accused of including satanic messages atimgcsuicidein their songsRecent brain research

shows that our sensory threshold is lower than our perceptive thresihidth means it our

sensesare able to detect subliminal stimudnd forward the information to our brain,
completely bypassingonsciousawarenessFunctionalMRI scans of the brain show that
subliminal messages indeed aat® specific brain regions whitee subjectemairs unaware

of the messages. It is uncleahether theywould have any impact on our thoughts or
behaviours. Evidencior thatis lacking or at best,weak and inconsistent. Still, some people

got the messag and make a lot of money with subliminal advertising serviceshey

worked, we would be helpless.

Not all of our responses to media arise frtime subconsciousSometimes our rationahind
pragmatically iterferesso that wegain more benefits from media usage. Having a telephone
conversation is anything but straightforward. It is an elementary form of telepresence
mentally being somewhergherthan wherghe bodyis. This is confusing since it seems to

violate both the inseparability of body and mind and the natural laws of space, distance,
matter and time that govern the world. It is hard to understand why our 109&60Id

brainis capable of dealing witthe confusing phenomena of mediateammunicatiorat all,

but apparently it is: we readily adapt to ne
so,although feaor confusion anmake them respond to mediated sounds or images.

During a phonecall, the conversation partners mentally project themselves into a shared
location and bring along their full repertorgf communication acts, including facial
expressioaand gesturegven though the other party cannot see these. We imaginat we & r e
transferred to the virtual plaa@nd act accordingly. Even worse, we also smile and gesture
whena computewoiceis on the other endAccording to the media equation theory of Byron
Reevesand Clifford Nass we are not capable of distinguishing between mediated
communication and dect communication. We treat our media as ifythere human. We
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freely cheer and jeer during a spobi®adcast (but no one can hear, as)d we curse¢he
computer i f it isnét prepared to plWedolse t hin
becausdhere are no alternatives. From an evolution@eyspectivethe only purpose of our
communicative skill is communicaty with other people. We simply lack the neucakuits

that could make the disttion between communication with media and with real humans.

We know that weodre talking to devices, but ¢
state our old brainsarefooled by new technologies. The dynamic, communicative properties

of media, bethey TVs, music playersor computers,causethem to surpass simple
replaceable tools.

Because othe contentnediaprovide,we perceive themas personae which fully talpart in

our social and natural environment. Our responses to media are sociaataral, if not

intuitive, spontaneousa n d emotional . That 0s why we car
technologies. Even toddlers use computers, phamesTVs without effort. We have natural

and positive emotional responses to olgeicicluding dolls cars, cups, clothes, computers

and our smartphonesGenerally our responsesre more empathic and intensehen the

objects are more humanlikee prefer teddy beate bricks we like chimpanzees better than

spiders. Problems arise, however, when the objects look too humanlike. Japanese robot
scientist Hiroshi Ishogurdouilt an artificial replicaof himself usng the newest skitike

materials and detailed faciakpressionactuatorsto achieving maximum resemblance and

realism The effect is both confusing afrthhtening Instea of respondingoositivdy, people

are repulsedTalking to a computer or a doll is much easier than talking to a realligtic
humanlike robot. The same effect occurs with humanlike artificial chasacteideo games

and movies. They scare us. The theory of this anomaly is known d®irthanny valley

effecd. Our natural communication remains intact for fellow humans and for those objects

that are manifestldifferent from humans. But when theb | eresénblancéo a humargets

close to perfection, we will readily detect the slightest deviations from humanness. These
produce alarming effects. For the same reas@nwould detest a sefikinned artificial had

or an artificialeams much as we detest dead bodies. T
Even plastic surgerganhaveas i ni st er i mpact. We dondt | i ke

The genuinepowas f t oday 6 s megwiag dynamics of digplayed ineages and
sounds. Watching T\fplaying a video gamer viewing a web page is no less than a delight

for our sensestEvery daythousands and thousands of higlality images pasthroughour
screensand offerus a fascinating spectacle that is hard to resist. Our ayesickled by the

slightest changes in our visual rangsd our earsnotice any sutke changein sounds.
Ringtones beeps, jingles, videos, colour cycling, animated banreamd scrolling text
instantaneously rdw our attention. We take static elements for granted wautvill notice

any changing pixelTha 6 s how our perception worKks. We
animals. Birds, cats, rabbits, micand even flies continuously keep an eym the
environment to anticipate danger. It is a favourable trait for survikHl speciesthat

neglected their surroundings are extinct, dispatched by their predet@explains why we

still exist. Now that most of our predators have been either wiped out, tamieahishedo

natural reservesour atention is caught by our electronic devices. Upon checking our
smartphone, playing a video ganwe simply working at our computewe 6 r e | i kel y
absorbed by the activity. We seem to be mentally immersad alternate digital wadlthat

is fully separate from the physical world we live in. If this persists for some waemay

reach the state of cognitive flpwrhich goes with high concentration on a task, engrossment

and an altered sea of time. We seem to have teleportedthis digital world and we
completely ignore our surroundings. For any predaterwould be an easy ¢y. Today we
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can see the consequenceghi$ effectin the large number of road accidents resulting from
phoneusewhile driving orwhile crossing the street.

Di fferent f r omouaatténtioa gossithantehsearcognitiva processigr

wakeful attention inevitably turns into concentration, which is deep, focused thinking. Every
perceived cue triggers a semmmaking process, which involves evoking existing knowledge
schematahypothesising, fantasisinmterpreing, inferring and many more things. Our mind
isnét ruled by attent i obutbythesymbdic prosessingitbatit a pr
activates We are cognitive beingOur inquisitive mind looks for caes and effects,

structure theories, patterns, narrativeegic, and, in the end, meaning. Media draw our
attention to an alternate world and induce cognitive processing. We lose ourselves in playing

a game, checkingwitter, or sending an SM$o0 wedisregard our material environment. We

are the victims of our own cognitive systeifthe attraction of media can easily turn into

media addictionThe compulsive overuse of smartphgnagdeo gamesand social medigs

fostered by the tingling attention cues tthetyso amplyprovide The social pressure oéing

online all the time and frequently checking of emaiews feed and Twitter is self
establishing. Medi a addiction has devastatirt
Quitting or reducing media usage leadssevere withdrawal symptoms, comparable with

those of drugaddicts, alcohats, or smokers. It is an insidious disorder which is still largely
neglected, possibly because it is not a lethal ®hes is epeciallytroubling whenchildren

sperd more and more time with media, some studies report tgntoours a daysevendays

a week. Almost half of smartphone owners reploat they suffer from addictive behaviours.

Now that technology brings the wdomrble worl d c

Fooled by the artificial

A fascinating but extreme hypothes&bout our conscious mindomes from Swedish
philosopher Nick Bostrorm his simulatiorhypothesisBecause of its radical amdtentially
mind-blowing consequenced is worthwhile to provide a more elaborate description of his
line of thought. Bostrom suggests that it is likely that we are all living in a e@np
simulation: we are no more than advanced artificial chasaaquipped with cognitive
processingpower, a conscious mindand sensory function®r perceiving our simulated
environment. The basic idea is that advanced civilisatwailisbe able to devise computer
simulations anccreateautonomous artificial agesitto act, lear, and communicate in this
environment just the way art doforevenddtterdOncar act e
technology has advanced sufficientlye can imaginghat a civilisation(which need not
necessarily be a human civilisatiomjould decide to create a simulated world including stars,
the sun, planeEarth, rivers, trees, animaland artificial peopleWhy would they want to do
that? For the same reasams doit today: either for entertainmerntist like our video games,
or for scierce

Ancestor simulationsvould allow the studyf alternativehistoiies and analyse causality in

the course bevents: what if Napoleon decided to become a musician? What if money was
replaced with points for happiness? What if the bullet had missed Archduke Franz Ferdinand
of Austria at the assault in Sarajevoli®14? A major assumption for such simulatienghe
availability of sufficient computer processing powaand artificial intelligenceto achiee

highly realistic and detailed representations of the worldighit of the prospects of nano
computing and quantum computjngpis is not a problem.f Ithe artificial agerg in the
simulation are equipped with a certain level of autonocognition and consciousnesthey

will inhabit the world snulation as if they were real people. The simulated inhabivemisd

have no meansf aistinguishng their simulated world from a real world unless the creators of
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the simulation | et t h e m altkouwgb the imhgbitaftgrobablyn e 6 i r
woul dnodt b wauld ecortirrue with thear sichulated lives). theory,the advanced

civilisation could run thousands if not billions of these simulated worlds in parallel. All this

could mean that auworld is just one of these simulated worlds, and we are no more than
simulated characters.

A second essential assumption underlying this hypothesihat consciousnessan be
simulatedin a computer. This is not obvious. It is doubtful whether a computer could
understand anything about the symhbilst it is processing. How could a compulesigned

to produe weather forecasts be consciously aware of the fact that the ehsliess digits

that it handles have anything to do with the weather? It is even questionable if a computer
could ever understand what is mebpthec oncept fweat her 0. Neverth
cognitive psychologists have based their work largelyaocomputational theory of mind,
which means that they regard the human mind as an information procggstieng. Our brain
collects input from the sensesombinedt with existing knowledge retrieved frororigterm
memory processe#t through algorithms and cognitive reasoniagd produces output by
taking appropriate actions$n this view, lke a computer, the human mind is essentially a
symbol processorAll cognitive processesncluding human consciousness, are supposedly
reducible to neurological and physiological processes on a physical substrate. With advanced
brain imaging techniqueseuroscientistsra unravelling the detailed physiological basis of

the brain, the neurdlinctions of separate brain parts and their mutual communications.

Opponentof the computational theoryof mimdon 6t deny that the humar
the bran and that it somehow is the product of the hraut they question that complex
phenomena like consciousnesaild be reduced to the mechanigiiocessing of symbolsy

the underlying physiologal processes. Computbased character@e supposed to remain

mi ndl ess zombies. The problem is that there
computational theory of mind. No rightinded scientist wouldttempt toinclude intangible

spiritual, magicalor heavenly processesartheory of mind. Although Alan Turingxplained

on mathematical grounds that digital machines have certain limitations, msrgament for

believing that computers can think just the way we do is that we cannot exclude the
possibility that the human mind has the same limitations as digital machind® Basically
guestioned the uniqueness and superiority of the human mifidr All, the general
architectures of the computer (millions of transisteitches) and the brain (billions of neuron
switches) are quite similar. Consciousness is just a difficulgttongrasp. V& have the

feeling that we are aware of ourselvgst it is hard to accept that all this is the result of
neurons firing. But probably thatdos all ther

So far our brain appears to look very much like a compuwkhoughit is much slower and
much more complex. Computationaliss&e no principle restrictions that would hamtrer
creaton of artificial consciousnessThis would support the simulatiomypothesis While
taking into account the many billions of simulations a civilisationld run and the billions of
posthuman civilisations that could populate the univekiek Bostromsuggests that chances
are high that the hypothessstrue and we really live ia simulation. One of the big problems
with the hypothesis is that we cannot test it properly because we can only rely on our own
observationsand cognitive abilities If the hypothesis were trueur observations and
cognitive abilities are afpproducts othe simulation, whichve perceiveas the real world. Any
proof we come up wittwould be simulated pod. We cannot get out and demonstrate that it
is all fake. Scientifically it is a deaeend street. A similar weakness is in the dream
hypothesis: our life is no more than a dream. As Descaxjggined it is impossible to

124



clearly distinguish wakefulness from sleep. His doubt about the existénae external

reality thatheappearedtd i ved i n was the basis of orl hihsi nfk;
therefore | am), indicating that the only thing man could know for sure is his own existence.

All of the outside world could be imaginatioa dream,a hallucination psychosisor even

just noise.

B o s t rtloooghtsexperiment can even be stretchather by including braircomputer
interfaces Neuroscientistsare already able to surgically link computer processdos our
nervous systerfor restoring motor functionsuch ador controlling artificial hand. Hearing
problems can be overcomeith cochlear implants which capture sounds from the
environment and transfer the resulting electrical signals directly to the auditory nervous cells
For blind people retinal implantscan beusedto converting light into electrical signals tha
stimulate retinal cells. In principleve could link a computer simulatiayf the world to our
nervous system to replace the signals of our sedesve would see, hear, smekhnd
otherwisesensewould then be processedoy the simulation software. Our senses would be
fooled by the softwareand wewould understandhe simulationto be the real world.
Likewise, we could intercept our motor nenaasd link these to the simulation so that we
could perform actions in the virtual world. Now that all our actions effectiwadigt in the
simulated world, we live in the simulatiohVe disconnect thenind from the body and
thereby transferourselvesfrom the real world to the simulation. We are realrld
immigrantsin a simulated realm, where we can interact with other immigrants or with
artificial charactes without noticing any differences.

This would be the ultimate virtual realityecause théody is frozenwhile thebrain which

would still be processing sensory datad contrding motor actionsis still active We might

want to keep our brain in a vesselefulynd r er
connected to a computerve may even switch from one simulatedrld to another. This

woul dnodt be a thelretatiosshipseand berperi@ncasee built up in one

simulation would be useless in the other simulatwimich presents a world with different

layout, different characters to communicate wahd different courses of events. Our history

in the first simulation wouldndét match the c

In the gpositecasea conscious artificiatharactemight want to escape from the simulation
and transfer its mind tihe outer reality. Upon exiting the simulatigits artificial mindwould

be transferred to a realorld body, which would then produce a new material beihig.used

a synthetidody; it would becomean intelligent robatThe best candidates for organic bodies
would be those frorthumans who transferred their mgw the simiation. By killing one of
these immigrantdn the simulation and taking over its braiomputer connectionghe
artificial character could use the hijacked body to stéife in the external worldin practice,

a single artificial mindcould alternate between different bodies, every now and then
animating a human body ar synthetic oneln addition, artificial characters could be easily
replicated for uploadingo other simulations or for creating multiple clones liwe tsame
simulation.We can heorig about the implicationsf all thiswithout limits. For instanceone
might wonder if a simulated world could contain a simulated computer that simulates the
world. Such recursiorcould then endlessly bepeated under the constraint that each child
simulation is smaller tharts parent simulation. A final comment addresses the advanced
civilisationsthat supposdy run the simulations. These civilisatiotiremselves might live in
simulations run by even more advanced simulatidimés pattern wouldalso be recursive
leading eitheto the option of a supeivilisation at the end of the chathatwould rule the

125



whole universe or the option that the wese itself is a computet. probablyd o e s n 6t mat t
too much for our |l i ves. | f we cannot t el | t h
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Chapter 17 Coping with New Realities

Technology and human lifare inextricable Whatever we do is either directby indirectly
linked with machines, tool®r digital media. Any product we buy, be it peanut butter, fruit
or a bunch of flowers is the outcome of a hidden processing cloaitainingnumerous
calculations, transport, raw materials, mechanics, admitivgtrafiles, orders and
coordinative messages, many of which are carried by digital media.

In 1972 local hunters on the Pacific islaraf Guam came across the Shoichi Yqkai
corporal in the Jaamese Army during World War. Fortwenty-eightyears he hadhid in the
jungle. He had no radiandno TV, andhe believed that the war was still going d@ut off
from societysos wchannelshe voasignerariofctidet current state of the
world. Ironically, after his discoverhe was beset by the meda@ interviews on radio and
TV. His example is not unique: othelike this corporal are living withouthe benefit of
technological advancemcludinghermits who have turned away from society, elderly people
who are put off by the complexity of new devices, or deeply religomaple who feel that
new technologies conflietith thar valuesof dignity and sobety.

For examplehlie Amishonly sparsely accept modern technologies as a result ofdtigious

beliefs and the rules that presetheir distinct culture. Theydént r ej ect al | t ech
the ones that would introduce foreign habits and vahtestheir culture or thatvould pull

their communiti es apVateléephoneohpergonall compiiters. ingead r a d i
of usingautomobilestheytravel inhorsedrawn buggies. They also reject electricity from the

public power lines. In many respediseir way oflife reflects a traditionahineteentrcentury

culture, whichthey aim to preserve. Even so, it is hard for the Amish to negléct
technological advances. In case of emerggethey might want to use a telephone and call for

help rather than pray for it. Many Amish are open to modern medicattbmodern medical

services even when these are based onteigi tools and instruments. It is just too difficult

to completelydo without technology.

Most people have reservatiordout new technologies. Our natural response is to be
sceptical. Breakthroughs such as cars, trains, printingmputers, even table&omputers

w e r erecévial with much enthusiasm upon their introduction. We prefer to stick to the
things that weodr e ausnewartefacts withouticlear advahtages. The y i n
first cars were no more than clumsy, inconvenient, smelly, noisy machines. Their operation
was quite complexand t hey werenot better than the g
pattern that the process ofcgdion starts with repudiation. People evaluate new artefacts
within the existing paradigm: cars are compared with horses and carts. As inventions mature
their advantages beconswidentand people start tasethem. Gradually a new paradigm

develops whib includes new use patterns and behavidlias were previously unforeseen

Next, the instrumentafunction of a product is extended with a symbateaning which

expresses socioculturabdes By buying and exhibiting a product, consumers can distinguish
themselves from other people, whereby the product signifies a particular lifestsiatus. A
productdés symbolic meani ng rbeyagthel pyodutt.eTheo me s
first time we use our new smartphowdl make us shine: here | am, this is me, this is my
lifestyle! After a while we get accustometb its expressive poweand take it for granted.
Ultimately, thedevicebecomes fully integrateth our daily livesasa natural extension of
ourselves.We coul dnoét Thioprocess tofh adopiy .new technologies and
assimilatng theminto our lives is readilyexploitedby clever marketingnd sales. After all
technologyis big business.
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In the next decadegligital media will become even faster, more powerfuid cheaper.

Whatever future scenario will prevail, even extreme teghessimist recognise that the

ongoing digitsationof the world will greatly impact socigt Our dependencen technology

will continue to grow. In 100 yeargeople will viewt oday 6és wor lahd as pr
antiquated populated by naive, ignorant people wiaml no idea of what was still to come.

We can only guesshatlife will look like then

Drowning in information

I n todayds wor | d,wefare donfgpmtad avith art abentance bf symbdaics
content. According to ID@anada, whicls global provideof market databoutinformation
technologiesand telecommunications, the total amount of digitally stored information in 2011
surpassed the inconceivable amount of 1.8 trillion gigabytes.volume more than doubles
every two year s, whi c h c ahatf descrinesthe rexpengnbial y t o
growth of computer technology. It means that in the next two ye&will storethe same
amount of content awas produced irthe entire story of human civilisation Still, this is

only a small fraction of all the data produced. IDC notes that for every byte of content that is
stored up to a million bytes of transient data are generated but not stored, such asallsice
and TV signals. All these data greatly influence our daily practice. Mdudenars areglued

to their computer screesy destined to process the endless flow of data. The informaton
receiveis inherently multifaceted anunstructured, and its originators range from relatives
and friendsto established institutions, wefitentioned amateurs&ind smart swindlers. It is
quite a challenge to find our wdkiroughthe labyrinth of messages and decide about thei
appropriateness and validity.

One may wondewhetherour brain is sufficiently gearefbr this. The human brain is fully
constrained by the slow pace of the biological evolutionOu r brain essent.i :
different from the bria of our ancient ancestor who lived the savannas00,000 years ago.

It is fit for the visual inspection of the surroundings and the discrimination of sounds that
signal danger othe presencef prey, which is very different from symbolic processing of

text and figures. Naturally, our brain adapts to the tasks we regularly carry out. Leaving the
overall architecture unaltered, new neucahnections are formed whilgther connections

that are sparsely used will weaken or even disappear. Hence, to somgevextisiiit adapt to

the great diversity of stimuthatconfrontustoday. The big problerwitht oday 6s medi a
fragmentation. It seems e trying to geta hold on the world by only reading the headlines,

the oneliners and the tweetsThere is hardly time foprofundity, concentratignand

processing long messages | t seems webre not meforeapdeaeped t o
analysis oreven toread texts longer thasay, 500 words, which is about the average length

of a blogpost. Online texts are enriched with hyperlink®pup windows and adsthat

readily disturbour visual focusand make us drift away from the things we were looking for,
sometimes even withowur noticing. There is immense social pressiardoe online all the

time andto frequently check emaihews feed or Twi tter because we di
anything. Switching offline would mean disconnecting and excluding ourselves from our
friends Staying onl i ne mmlasulgectdd hoaat flowvod discamnegied r ma n
fragments about the worl dbdés state of affairs

We might wonder I f this is really a probl em
product of our natural curiosign d t h er e ftoomes adttong?We loweanformation

and we know how to deal with it. We are adapted for swift scanning and filteringve 6 r e
made for symbolic processing. We are the very inventors of symbolic ¢atidgits geat
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success for our development and our culture demonstrates that it fits our mental capabilities.
Symbolic coding has unleashed the full potential of this 108y@@@old biological brainof

ours. It seems we are well céypa of readingall day. Howeveralreadyuponthe invention of
printing centuries ago, many peopbavewarned of health problems caused by the flood of
information that printing was expected to produdéese warningsvere echoedupon the
advent of TV and the computer, so why should we bdtktming to thermat all? This is a

fair analysis. Yet such line of reasoning is just too simple becauseie s n d6sbmet a k e
biological constraintinto account One of the princig limitations of aur brain is its limited
working memory This becomes particularvidentwhen we carry out cognitive tasks such

as the processing of symbolic content. We seem to believe that we can do two or even three
things at the same tinfereading a blog answering an emaiand checking for tweefts but

we cannot. Multitasking is a fallacy. We can only do different things in parallel by rapidly
switching betweenthem This switchingcomes at the pricef concentration and profundity
andwe performnone of theeparallel tasks wellWe need rare time and attentioto transfer
information from our shosterm memoryto our long-term memoryand to anchor itthere
permanently. Thereforavhen multitasking, weprocess informatioronly superficialy. It

seems there is hardly time for reflection and makisgnse Moreover, medited
communication is drastically clipped and distorbgdts codes and modalitieend therefore is

likely to produce a truncated and detached view of the world. Individuals may get highly
disorientedand confused in this complicated and obscure world that seems to lack any logic
and structureThis is even amplified by the mix of reality, virtual spacasgmented reality

datg and fanasy that all make up digital media. The whole world may look like a computer
game and peoplemay have difficuly engaging withand being deepy connected taheir
experiences. Individuals will indiscriminately use new, isolated facts witlairig the tme

to consider these facts within a larger frame of reference. Neither will they be able to form
critical opinions about them Digital media prompt superficiality, incomprehensiorand
apathy, thus contributing to people's alienafrom everyday reality.

Recording life

In 1949 George Orwelpublished his famouglystopian novel 1984 He sketched the
hypothetic societyof Oceania which is governed by a totalitariaregime The authorities

wield absolute control over citizerterough censorshipand surveillance. Citizens have no
privacy. All their movements and actions are recorigdan abundance of TV systems and
hidden microphonesBig Brother the totalitarian leader, is cstantly watching them. The

novel is a clear statement agsti totalitarian ideologies and their infringemem<ivil rights,

but it also demonstrates the dangerous effects of media technologies controlled by the state.
Today, more than half a century after the book was published, surveillance cameras are all
around us. In the city centre of my home town, a rural town with a shopping aresnvadiibr
thanone kilometrdong, more than 100 surveillance cameras are installed. This means there is
more tharone camerdor every ten metres. Nothing escapleese elettonic eyesPersuaded

by the argumenthat cameras protecitizen safetythe councildemocratically approvetheir
installation No one seems bottest by them Video surveillance in city centres controlled by

the authoritiess an accepted phenomenon. And so are observesioreras in hotel lobbies,
airportterminals, train stations, taxis, buses, offiaadustrialzones,patrol cars, highways,

and so on.

Although notexactly surveillanceGoogleStreetView has been traversing the world taking a

360-degreepicture every few metres. Occasionally it records a crimavaint such as the
street robberyn Groningen in 2009A fourteenyearold schoolboy was robbey twenty
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fourryearol d t wi n br ot h e rsnartphere@nd tlGiook The hognotibed y 6 s
that the event happened to be captured by the Streatcameras. Google was-operative

and dispatched the photts the police who identified andarresed the twins Sometimes
surveillanced o e s n 6 t tono® pokitiveohowever a woman in Madrid had tarinate
badly, andGooglesnapped hewhile peeing behind a car. When her employer was adtif

this, she wasummarilydismissed.

Big Brotheri s wat ching us all t he ti meWenderyere get

mi nd t he s i gn sbeindiilmed fosseouritytedsast Andeged if vee did mind,

we @ be filmed anyway. Upon enteringny space,public or private, we may assume that

w e Obeiagrecorded andhat those recordings may legposed to the whole world. And
webr e gett i niggowssleedHigh-quality digitab camheras are affordabland
smartphonedave aequatecameras too. More and more people have video cameras and
record the things they find interesting. Timarket forfunny home videofasexploded as
people filmtraffic accidents, spills, scraps, robberies, marriages, parties,eaadthe most
nonsensical events. Tourists without careata not exist.At a tourist sitewe all rush to
record the same images from the same anglesexXfMeriencehe siteghroughour lenses, our
minds in the virtual realmf compositionsowe carre-l i ve our trips when
The amount of video recordings is inconceivalisersupload over 35 hoursof video to
YouTube per minute which is many hundreds of thousands hours of vidgloadedper

we ek . I n accor da nteeericeof dath stavhgaiecreagesgear laftemyear.
Today theraarehardly any limis for storing files even large videolgs.We record aything,

even substantial parts of human life. Mi@searcher Deb Rogimost pathetically recorded
200, 000 hours of vi de oHisgpdrposeiwas tosstudpi sve leaenr | y
language by capturing all communications between son and patentg a threeear
period. There are virtually no limitations cecording life.

Recording events in our environment is an established Wabitdoit not justfor the fun of
making recording®r for security public attention, scientific interegir historical awareness
We record life beause ofa natural desire to get a hold on tirag itslips through our fingers.

A cameragprovidesthe illusionthat we carhalt time and crystallise important events for later
review. Capturing reality used to be the task of great paitikerdlkembrandt, Rubensnd
Vermeer. Afer theinvention of phota@raphy realistic painting became superflupusd
many painters turned to impressionatd abstract style§oday anyonecan pick a camera
and capture realitin sound andnoving imags. Recordings extend and trigger our memory
and allow us to revisit the past and share it with others. Meanvdaifeeras are getting
smaller and less conspicuous. They can be hidden in watches, wedding rings, gueshtiésr
clips. In the 1980 movika Mort enDirect by French directoBernard Tavernietthe leading
character has camera implaed in his eyeso he carsecretly mak recodings. When the
movie was madet was just science fiction. In 2011, however, -@yed Canadian filmmaker
Rob Spenceeceived an artificial eywith a camera inside that tremitslive video through a
wirelessconnection. The world had its first bionbameramanSoon, recording fle will be
common practice. It will allowsto revisit crucial eventour first day at school, the quarrels
with our brothers and sisters, the first time we met our life partner, and even the last few
seconds beforafatal accident. Everything will be recordebthing will be deleted.

Our unconditional friends

The Internet is a promoter of friendships, not just persamasbut alsothose between
different nations and cultures. It connects people from all over the world in a realm which

130

w



supports the exchange of thoughts and informafoiendship is thekey concepiof social
media Faceboolis expresslyorganised intanetworks of friendsMaking new friends and
adding then to your network is facilitated by Briend button Theoretically, the roughly one
billion Facebook users could credtérillion (a billion billion) friendships. Mak Zuckerberg
deserve a Nobel Peace BPe because Facebook has onlfraéend buttonand notan Enemy
button.Our cial medianetworks may include our realvorld friendswho live next door or
down the streetand tey mayalso re-establish connections with relatives or old school
friendswe 6 ve | ost In padticuamsoclintedia allomus to makenew online

f ri ends hitexendtnto theeal dvarld. &Fifty years agyou would have been jeered
if you said that computer networkeuwd help you mak friends.But topic communities, chat
roons, and dating sitedemonstrate that it worksnany spouses met for the first time on the
Internet.

Nevertheless, friendshipn the Internet is not the same as friendship in the real world.
Aristotle teaches us that true friendship demands commitment, loyalty, , pdunck sel
respect. Commitment means being sincerely interested in the other, rather than being attracted
by status, moneyor other assetd8Ve needdyalty in times of adversity: a friend in need is a
friend indeedFriendshipalso means respecting mutuéfetences and disagreements, which
contribute to mutual trustWe need fuck or courage to respeeta ¢ h  diffeleeces@irsd to
express oudoubts, uncertaintieand vulnerability. Seffespect, finally, is abouhaintaining

our independnceby keeping sufficient distanckom our friendin deference tmurselves

True friendship requires effort, patience, and dedication. Without mainterfaeoelships

will remain superficialor becomeweak Social networking r i e nds dneettliese r e al
conditions. First, the sites exist merétyprovide an avenue faelfpromotion calculating
behaviour and laziness. Thegut a premiunon vanity.Social networkng messages aal
impudent, noisyand pathological sefidvertisements which greatly confligith virtues such

as modesty, politenesand altruism True commitmento arother person seems nearly
impossible.On social networking sites friendship has become a commodity. While true
friendship requires effort and time, online friends can be added with a single mouse click
Such ease of making new friends is likely to obstruct true friendship. Althoughtedimit
there will bepositivee x c e pt i o0 n s frientsadnadvilaisfriede ised to be. The
concept has greatly eroded. The mblet friends you have, the more socihtusy o u 6 r e
assumed to have gaineghdi t afl about status. Pop stars and spohtampions may have
many thousands of online friends and followers, but these contacts are highly unidirectional
and have nothing to do with true friendship. The popularity of having friends has
commoditised friendshipNet friends can be bought ke hundreds or thousandsyaking

this a fake world of friendless misery. True friendship will never be for sale.

Maybe we s hwrtudl driengship atl ¢h#t eseriously. Ra friendship even in
everyday life is scarce. According to anthropologist Robin Dyrdmamdividual an only
sustain up to 150 social relationships throughuositor herlifetime. InD u n b eeseérson
diverse norhuman primateshe found that the number of social relationships is directly
correlated with the size of the neocortthe gey substance in the brain thatresponsible for
higherorder mental functions like thought, consciouspneasad communication.By
extrapolatng this regularity to humansunbar calculated th&50friend maximum Our
brain simply cannothandlemore than this numbef friends We are social animabnly to
the extentthat our social environmembntaind50 relationships. So what about starlings or
wildebeests? Starlingsve in flocks of thousandsput even sothey have no friends: their
brain is too small. The sangoesfor wildebeests: they seaafetyin herds, but their social
life is insignificant. What abou0,000fans in a sportstadium?Trhese fellow supportersay
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be all great peopldut friends? Impossible Our limited capacity fofriendships prompts us to

be selective. We need the courage to filter out the best candidates and dump the rest. In the
online world of Faceboqljust another mouse clicéllows ust o fiendn f p eang to e
liberake ourselvesfrom the nihilistic, onedimensiong| fake relationkips that plaguesocial
networking To unfriend people isn act of purification, a step towards adulthoadd a
corrective adjustment to uninhibited and impulstlieking. In the endyou will have better

friends.

Imbued with guile

In recent yearsmany people have learned to appreciate the benefits of new digital
technologies focollecting and spreading information and for enhancing their communication
with others.We value the riternet for its democraticdeals of opennessequality and
diversity, and many view it as a safdacefor meeting with friendsgetting acquainted with
interesting new peopland enjoying the diversity of open content services. Tiidealistic
flavour still inspires many users to altruistically share theiutfints and knowledge with
fellow community members ani actively engage in open discourse. Beyond dosinth
behaviourgainta positive portria of humankind, which isof coursehighly commendable.

However, we should not naiMg approach the Integet Not all Internet userdave good

intentiors. It would bestupidto assume that this friendly emaisking for your ébanking

username and passwoisl from a fairminded fellow user. Credulity among uséssan

important impedimento maintaining a safénternet culture. A bit ohealthy distrustis

required to presere sensible dialogueCriminals have come to discover the lucrative
opportunities of thénternet. Cyber crime can m®mmittedfrom any locatiorwith a proper

Internet connection. In contrast to goold burglary i t doesndt requ4d re 1in
time raids dangerous wall climbing escapades physical violenceFrom their easy chairs

cyber criminals cartarry outtheir online tricks,protectedby anonymity The crossborder

nature of thelnternet opens up a worldwide scalk operatios, which redily raises the
revenuecriminals cananticipate. By now most companies, instidos, and public bodies

have based thewvork on the Internet because of its worldwide reach and alneostess
opportunities for online services. Every dayillions and millons of financial transactions

are carried out by banks, insureesxd etraders Long ago thelnternet of welmeaning
volunteers made room for the commerdialernetwe knowtoday. Criminals readily take
advantage of peoples credul ity to make them pay for g
will never be delivered. They only need a gtmuking website anaonvincinginstruction

for customers to pay a fee.

Identity theft is yet another way of makingoney on thelnternet, either byretrieving
confidential informatiorthrough hackingpr by getting people to hand over th@asswords
through phishingemails Although thevastmajority of computer usegrewell aware of the
importance ofkeepingtheir passwordsecret phishing isstill quite successful because of
basic statistics: a largscale phishing attack is likely tdool at leastsome users Also,
malicious softwardike worms viruses spyware and Trojan horse easily spread over the
Internet and gain unauthorised access to computer systems and disturbettagiorgpcollect
protected information, damage or adjust data, or bypass the system administigremt
access to third parties. Such crimiaats may cause severe damage, since the core processes
of our society have come to depend\higaon the technical infrastructur@nd operationsf

the Internet Companiesand public organisations are likely to focus only on the new
opportunities that their online services may oHiad overlook potentialesurity flaws. Even
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worse:manysecuritybreachesre likely not reported because of the danthgg can do t@
c omp any 6 s.Wha lpaoks @eparenl to admit thas systems are full of leaks?

Sometimes criminal use cyber attacki® blackmail companies whesoperations depend

heavily on thelnternet. They may threat to go public withdelicate information acquired

through a system hack anfection with a bot that allows them to remotely @ntrol the
companyo6s systems. Arhay threand toi Vberli yn,g bal accoknmpaai nl ye
down through a distributed denial-service attack, which overloadthe systemby
bombardhg it with datasuch adake requests to aeb serveremailserver or a routerand
renderghem inaccessibleSuch an attack can be an actgberterrorignifittargetsn at i on 6 s
vital systemssuch as power plantshenical plants, railway systemsr critical information
infrastructuresto effect largescalesocial disruption. The Stuxngtorm that brought down

Iranian nuclear centrifugem 2012 is an example of cybeterrorism, even thoughmany
journalists suppose thatwas the work of amalliance ofWestern nations. In war arcrisis of

national securityit can bedifficult to determine whoare the terrorists and who are the
victims. Terrorists have an easy time on lthiernet where they can find helpful descriptions,
guidelines and explanations for preparing attacks erakingbombs. This is the downside of

open contentAfter the 9/11 attackdracking subversivactionon the Internehas become a
worldwide priority. SoméVestern governmentsgave claimed the right to infringeani t i zens o
privacy if they supect a terrorist conspiracybliging service providerso hand over
communication data, search entries, personal prpfaesl other informationIn many

countries this governmentontrol of media isbusinessas usualirrespective of terrorisnAs

explained beforef seems thaBig Brotheris all around us.

Thelnternet is also the ideal place for sellilggal goods,especiallylifestyle remediesuch
as recreationaldrugs antismoking pils, anttobesity pills, and hair restorers. These are
criminal acts. People are incited to use medicatiothout proper dagnoses and treatment
plans. The pills may be contaminated or, even worse moagontainwhat isindicatedon the
label, u s e r s kndwo whatt h e ygétinge In addition, nany stolen cars, computers,
bicycles, jewellery, cameras, paintingsd other goods show up on auctionssitép to 1per
cent of the advertisements on auction si@® suspect Evidently, thisstill leaves 99%
trustworthy.

Illegal software and child poography(both photgraphsand videos) flourish on thaternet.

Their digital naturanakes theneasyto duplicae and distribug. Child pornnetworks like the

TOR net which features websitewith per ver se | abel Desuchs@d,s W
advanced encryptiotechniquego shielding the services and their users from outside parties.

The enticement of childreby aduls in chat rooms andon social networkingsitesis a

growing problem. The adults pretend to be peers but have improper sexual inteéftmns
grooming behavioucarried out onlinés easily followed by facéo-face contact and possibly

sexual abusand rape. Chat rooms are athe site ofhatespeechagainst minoritiesind other

antisocial behaviourgllegal gamblingon thelnternet is a mukbillion-euro business. This

not very different from other illeganline activities such as arms tiad, humanand drug

trafficking, and money launderindgt seems criminami nds are greatly supp
digital technologies. Even a respectable family man may turn into an evil mind as soon as he
gets onlineandcan hide behind anonymitffrhe immense scal& the Internet offers endless
opportunitieswithout much riskof getting caughtEven respectable companies manipulate

the world by digitally fooling their customers. Hedge fgnolanks and insuancecompanies

play bigmoney gamewf financial speculabn and manipulatinghe markets Facebook

admits that @er centof user profilesare fake which means there anmore than 50million
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profiles of peopl e t hiake dyoonwnt paxgest amdhdpisdt
cheated! Facebodkikes can be ordered at will to make sure Hwite radiates populariignd
attracs other people. Aer all, man is one of the mob.

Overall the financial, economi@and social impastof Internet crimeare considerable. It is
tempting to blamecrime ondigital technologies. Beyond the philosophical implications of
living in a technologyenhanced worlghopulatedby intelligent services, nechuman agenis
and ecosystemsf autonomous things, it is worth noting that as in the,gast d anajors
catastrophes ravagingpciety are fully ascrilable to dysfunctioml humans.On the world
stage Napoleon, Hitler, Stalin, Mobutu, Macand some contemporary leadehgave
outperformed the worst earthquake, tornado, shde, or tsunamiin spreading death and
destruction. Knies and hammers are useful tools umigusedoy violentpeople It is human
actorswho areto blame for the injusticeof domestic violence, oppression of womend
child abuselLikewise, t is the users thareto blame for the crimina¢éxploitationof digital
media, not the technologies. It is the users that makéntkenet an unsafe place by being
careless with passwordsser Ds, and account numberblpon inspecting theirelessrouters

in your neighbourhoaqdyou will likely notice many open or unsecure connecti@g. WEP
keys)that even a child could hacko presere trust we need to be watchful if not distrustful
The Internet is not a model communijtit is very similar to the real worldvith all its pros
and cons.

It is worth mentioning that digital technologies can reduce crime or even solve crimes.
Forensic techniques use imagecognition and pattern matching (e.g. fingerprints) for
identifying possible perpetrator§hreedimensional reconstructions are used for crime scene
investigations. In 2010, one of the most waniéafia leaders who was suspged of arms
tradng, extortion and murderwasarrested in Calabria because the police managed to track
has mobilephonewhen he logge®nto his Facebookage. Technology itself is not good or
bad It depends on how it is used.

Thoughtful but fake conversations

In online communicatiant will be increasingly difficult to distinguish between real human

and artificial charactsr Intelligent conversational rolsptwhich are advanced versions of the
speeckcontrolleddigital assistants h at we 6 v e | amaur smartbhohda receat | k t o
years, are populating thieternet and simulatg true social interetion. In video games
intelligent nonplayer charactersalready come close taeplicating human behaviour

Emerging technologies in speech recognitimetural hnguage processingmotiondetection

from gesturestoneof voice and facialexpressios; semanticreasoning speech productign

and 3D facial animatiowill bring artificial characters to perfection. What does it mean if a
computer demonstrates understanding, empathgt other human behaviours? It raises the
fundamental questigrran computers think? We know that computers areldtegd carrying

out calculations at tremendous speghatthey can swiftly retrieve relevant information from

huge data setandthatthey are able to perform refine translationdrom one language to

amother. Yett hi s deerme ®eguate with conscious thought because the computer just
processes symboltacks emotions and sensatipns and doesnot uofikser st an
operatiors.

In 1950 the famous matmatician Alan Turingoroposed a simple te&i determinevhether

computers can thinkif a human observer cannot distinguigh comput er 6 s out g
h u ma regponses, then the computers could reasonably beoshal ihtelligent.So far,
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we 0 v e pantaldsaccesses, but none of théave provided a satisfactory proof of a
comput er 6mwessdnolfds tBMO 81 s ccohmepatar Deep Blueised bruteforce to

calculae 200 million chess positions per second and managed to beat world champion Gary
Kasparov This was a major achievement, if not intelligent performance. It is tempting to

claim that Deep Blue gaed the Turing Tesind exhibied conscious thought because a
human obser ver wo udistihguishb eli eveaenl éeDete@ @Il araerdlsy mc
of Kasparov However, Deep Blue displaymichthoughtful behaviour onlyvhile playing

chess. On angthertopic, such asknowing the difference between a dagd horse, Deep

Blue is easily outperformed by a thrgearold toddler DeepBl ue si mply doesno
Turing Test. Another example is Watson, yetther IBM computer, which won the complex
American TV quizJeopardyby beating two of the very best human candidates. It successfully

used its extended digital archive and a sophisticated reasoning algtwritmawer complex,

cryptic questions. No doubt, Watson has extended knowledge about phigresure, sports

music, paintingand many more topics that are relevant fordbh&. Nevertheless, it would

fail to pass the Turing Test whenada si mpl e question | i ke fADo
AHow do you feel after winning the qthdaz?0 S
arevery good at processing extended volumesinary data butlacking the qualities of a

conscious mindStill, Watson is less unworldly than Deep Blue, which indicates that over the
years some progress has been made. Thoughtful computing is probably just in its early
devdopment phase. Since 193bmputer expertiavecompetd every year for the Loebner

Prizefor artificial intelligence which will grant 100,000 dollarand a gold meddb the first
computerthat passes the Turing Test, viz. whose responsesndistinguishable from a

h u ma.Eéen thoughhe criteria for the prize ajjest textual interactions, the prize is still
available

The impact of a computer passing the Turing Tastl capable of mimickindwuman
behaviourwell enough to trick a humais hard to underestimate, especially wivem add
sownd and images for lifelike representations. First, criminals could replicate the traits and
behaviours of unsuspecting users and imperceptibly take over their idanttytheir
communication with others. It wouloh effect becomean authatication crisis. How dol
know it is you? How do we know this is really our prime minister who is speakingill be

a crisis of trustpossibly leading to the degradation of mediatechmunication and a revival

of faceto-face verification Second, it will be common practider individualsto delegate
certain conversations tantelligent software. Conversational agents may become an
i nsepar abl e 9parsonalityoHaving passedotimeelrdring Test, theseots will
easily deceiveheir conversation partners. Theoretically, individuals could even maintain a
whole group ofthemto use as substitutes for different occasitmest call for specialised
knowledge or stylesuch assports work, schooland interactions withelatives. The owners
thus could displaymany personalitiegnd seldom reveal their true sels If this beame
common practicein the end botswould talk only to each otherand no one wouldbe the
wiser. Third, deploying these substitutes is easily motivated by the fact that peoplefikié to
up their personal traits when talking to others.yTpeetend to be smartanorehandsomeor
wealthier than they really are. This is not an uncomimadnit, andin virtual communication

the software substitutes would greatly facilitate such deceptiorwould degenerate
communication into figments of imaginatiofinally, the software substitutes could be used
for expurgating both incoming and outgoing utteran&secial filtersand converters would
allow for emotionaltuning, grammatical and intonatigalated correctionor the automatic
replacement ofoffensive language. Conversations would become highly insincere. The
software would keep the conversation witthe boundsof cultural acceptabiljtby keeping it
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decent, politeand correct, while behind tinescreensreal people would throw caution to the
wind. Human communication would gravely deteriorate.

Boosting our cognition

Nowadaysour physical capabilities are losing their relevance. Physical labour has largely
been replacetly machines. Most workers earn theiages bymanipulathg symbols Society

as a whole has become knowledlyj&zen. Our knowedge and skills are the decisive factors

for appreciation and recognitiotJnfortunately, the maimethodof enhancing cognitive
capabilitiesis through vigorous studyVe are destined to spe most of our youth at school,
digesting loads of existing knowledge and endlessly practicing skills. It takes many years of
study to become a scholar. Becoming an expert is a long journey. Journalist Malcolm
Gladwell estimates thabecoming an expert in any fieléquires at least 10,000 hours of
practiee. Doing so alsaequires ambition, effort, concentration, resilieremed perseverance.
Staying an expert is even more demanding beaiaying up to date requirdsat we
continuously keep track of new knowledge, new methods, new toalsnew cases. It seems
webre doomed t.dMostpedpke consider stidg aaneaessarygevil. Learning is a
ponderais process because of the functional limitations of our brain. We have limited
capacity forprocessingwe have problems with logical reasoning, memorisatmal recall

and we often fail to achieviell understanding of theonceptsve attempt to learnit would

be helpful to find ways to improve our cognitive capacity.

In the 1960sthe development of a learning pill was proposed by the Romanian scientist
Corneliu GiurgeaSimilar to dopingn sports in which athletes take drug® enhane their

physical performancesiurgea envisioned that we could tgkearmaceuticalso enhane our

cognitive capacity to support our learning. Ever since, a large number of chemical substances
have been explored for their influence on neurotransmitters and blood flow to the brain with

the goal of increasing cognitive ability. Positive effects arenteg for caffeinenicotine and
medicationsfor treating ADHD (e.g. Ritalin Concerta Adderal). Even sugar and sugar

products are knowntompr ove a personods al aeprdsanmienss.a Taki
well-established practice. Lifestyle drugs such as sgstannabisand c@aine manage to

attract millions of users, notwithstanding government banblature survey shows that 20

per centof thej o u r audidnée mainly academics, use druigsenhane their memory and
concentration. Online pharmacies greatly fai
gingko biloba which has beertlaimedto enhancenemory, is legally available aratcounts

for more thanone billion dollas a year. $eptics argue that the effects of proclaimed
memoryenhancing drugs are negligible when compared with those of coffee and sugar
Cognitive enhancements, if any, are found to be temporara@uampanied bgdverse side

effects. The pharmaceutical industry has lately intensified its researdinain physiology

and memory function to address the growing concermmitaBlzheimed glisease. The
commercial motives of the research are obvious, since todpgri€entof people older than

sixty-five suffer fromsymptoms ofAlzheimel6 .sThe research could readily lead to dedicated

learning pilk. Although social acceptance of noredicaldrug use is growing, the use of
medicinesby healthy individuals raises fundamental ethicalb e st i ons. Il nf |l uen
central nervous systems a delicate issue, as it touches on altering persortaditty and

identity. Also, using learning pills could lead to unwanted dependesittesr due to
physiological effector social pressure. In all case¢be drugs are foreign substances that

could lead taself-poisoning.

Instead of interfering in the biological processes of our brain, cognitive enhancaneaiso
be achieved by using ethal hardwareand software. For example, the abagueatly

136



supports usn making calculations, provided that we know how to operate it. Intelligent life is
increasingly supported by such cognitive todlithout our reference books, calendars,
calculators, walkigalkies, car navigators, phoneand computerswe are ignorant and
impotent. Peripheral devices extend our memory and help us to improve our spatial
orientation skills, our @hmetic agility, our language skillspur cultural knowledge, and
many other things. They help us to achieve better and faster performance. The-number
crunching power and speed of computers allow us to achieve-lsupan results suchsa
guiding a rocket to the moon, forecasting the weatheswiftly retrievinga resource from

the Internet.Traditional understanding of scholarslaipd craftsmanshjpvhich requireeffort

to mager, is to be replaced with new qualities that cover the interplay of our cognitive mind
and the cognitive tools we have available.

As suggested by Andy Cladnd David Chalmerghis means that our mind is not confined
within the boundaries of our skudnd skin but extends into the outside world. Our cognitive
self is not definedust by our biological and psychological properties but comprises the
cogniive tools that we use. By analogy with exoskeletomggasses and other material
prostheseghat compensate for bodilgadequaciestablets, smartphoneand other cognitie

tools augment our cognitive performance. They allow us to bypass the limitations of time and
Sspace, to instantly access any of the worl d
storage capacity and processing power, to create virtual univaree$o manipulate virtual
objects. Augmented reality overlays, which ralements irour visual field with relevant data
about themtransform the environment in an annotated world. Ultimately, material artefacts
such as heathounteddisplaysor GoogleGlass, whichprojectaugmented realitpverlays,

may become superfluous when the data aredfesttly into our central nervous systevia
bran-computer interfaceslt is hard to grasp the significance of directly connectimg
human brain with a computer. Ponderous stwdwuld no longer be required sinee could
update ouknowledge bydownoadingnew datasets.We could bypassw sensesndknow
things that we §oreadbheforee Rersana gualitigsutd aalangerbethe

result of intelligence and hard work but wding the right software and configuration. Also,
knowledgecould be directly share® n e p eknawviedg® culd be stored externally and
made available for others tdowrnload. Ultimately the inconceivable scenario of mind
transfer would become realityt would entail the fundamental separation of mind en body.
We woul dndot be abl e t o dndthuslosemhyaefereqreforsazial i s |
interactions Perhaps the whole concept of individual personaityestined to disappear. The
digital age has only just begun.

Preserving our understanding of the world

Cognition isthe defining variableof humans New cognitive toolsthat extend our mental
capabilities inevitaly affect our nature. The tools enable access to a larger body of
knowledge, extend our memory and processing capaatesextend our natural habitat with
virtual spacesBeyond douhtour cognitive performancesill improve but what about our
understanding of the world? Will we be able to deal with the-gr@ring amount of
knowledge at our fingertips? Paradoxically, the more knowledge becomes available, the more
we will become aware of our ignomare . Human knowl edge expands,
comprehension shrinks. the past, a persaould be an expert in all domains. In fifeeenth

century Leonardo da Vincexcelled as an engineer, augxtor, a scientist, an inventor, an
anatomist, an architect, a musician, a geologist, a mathematician, a botanist, a writer, a
painter and a cartographeBeing sich ahomo universalisa persorwho excels in many
disciplines would be impossible today. The knowledge in all these domains has simply
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advanced too much. To become an anatomist nowagaysvould need to studfpr many
years. It is highly urnkely that youwould be able to become an excellent writer, an excellent
brain surgeon, an excellent mathematiciand an excellent cartographer at the same time
because there is so much knowledge to be leamedch disciplinghat it simply would take
you too much time ttearn it all

Also, in everyday life we must accept that there are too many things to be learned. We cannot
but take most things for granted. We donodt ¢
we take a medicine we doné6t know whatos wrong with ou
and we dondét under st and h o withioseconds tmacomgutero ne i
at the other end of the world. Even the most nerdy computer scieritisotsfully understand

how a computer works. There are simply too many disciplines to be masidredong an

omniscient expert. There are specialists in software development, harderaponents,

network communication, chipproduction, and at the more fundamental leyein
semiconductor physics, but they are never combined in one single individual. The collective
intelligence of humankind is immense, but at the individual Jevelhave to accept that our
understanding ofhings is limited.This ideasubstantiates the alarming observatibat we

bring forth devices that no sole human individual is able to fully understand. The instant
availability of online documentation and stuthaterialsmay partially compensate for our
ignorance. Whemve needthem,we will easily find answers on the web. However, searching

the web is not to be equated with deep learning. It offers shallow information chduog&ls

may be usefubut donoét necessarily deepen our wunde
web page saying that Dushanbe is the capital of the Republic of Tajikistan, but it is likely to
remain adisconnectedact that has no implications for our geographical, sociatphical or

economical understanding of the area. Also, not all information is reliaddause of
deliberate manipulatignntrinsic distortion or data or software errarih 2012 embarrassing

software flaws appeared Apple Maps for the iPhoneBerlin was situated on the South Pole,

a Norwegian town was placed at sea, a Dublin faras depicted as an airstrip, in many

cities, buildings and streets were replaced with paskg] so on. Right after the release by

Apple, various social mediahowed their power by collecting and publishing many hundreds

of map errors usetsad foundlt is hard to check the reliabiliyf Internet documents because

texts are copied and republished over and over withouterefeto the original source.

Hence, untruths easily spread over lihiernet and help create urban legends that are eagerly
adopted.

A general problem with fadinding on thelnternet is the absence of a material contieat

helps us make sense of what we finld ancient timesour world was confined to a small,
surveyable area, either the savanna village or a small agricultural area, theorking
principles of which we could fully comprehend. Nowadays, most of the information that we
retrieve remains at a symbolic leydllly disconnected from our material context. But
according to philosopher John Dewéarning something new cannot take place in a vacuum
and should somehow be connected witik real world for it to make sense. A practical
context allows us to relate symbolic content like concepts and principles tovarel
referents. We need to lable to connechew information to our own frame of reference,
which reflecs our inner world of memory, experience, and respomké& personal frame of
reference is largelgonstructedoy the experiences and interactionsdwe®ad wih the real
world so far. This is the rationale underlying the common approach of apprenticestuip

has been the natural and predominant model of human ledoningany thousands of years:
novices learn their craft the real world under the guidance of an experienced master. The
model isstill used for many professions. It is impossible to become a doctor, a plumber, a taxi
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driver, a shoemakermor a politicianonly by reading books. The pracal context is the
defining condition for true professionalism.

| n t od a,hdwsvergontextisdbften lacking. Our horizon has widened. In former days

farm carts adjusted their speed to the local conditions @ven cart track. This direct
interaction with the material context has disappeaneckthe emergence of trains and planes.

Fast rail connections and airlines rush from A to B, while they ignore the context of the
landscape and its social and cultural nfigance. Our connection with the material
environment has disappeared. After a flight of a few hauesend up in Tajikistan without

any understandingf where on earth we are. Our children think that milk comes from a
factory. Without our car navigatrwe lose our way. Digital medi@sterour ignorance by

pushing material contexts even furtlavay The bits and pieces we retrieve from theernet

are so disconnected from a practical context or experience that veritable comprehension is
difficulttoobt ai n. The tricky part is that webdre n
under stand, but we donodt. This | smaeagasct | y v
dictators media tycoonsand religioudeaders who are guided by symbolic information about

war, casualties, budgetand followers without being connecteéep downto the realities

they govern. When people are too detached from redligy are likely to overplay their

hands. Unfortuately, this is likely to be the case for people in leading positions, as is
reflected in the prover b,dildidtatos ar@wgrthewn Thee f or e
symbolic nature of digital media promotes similar incomprehension. The abserme of
material context hampers our semseking process andhterferes with our ability to
understand the world.

The directness of digital med@meswith the instant satisfaction of our information needs.
The drawback of this is that we get used to theédiate gratification of our impulse®/e

expect our devices to answer our query within seconds. This requirement reflects nothing but
impatience: we want an answer and we want it now! It\iith the hedonisnof quickly

making andthen spendingmoney It is easily associated with a mentality of unthinking
consumerismand materialism. The stévfor instant pleasure and satisfaction has pushed
aside the strig for happiness and usefulness. Young peopldomger learn the valuesf
patience and selfontrol Instead, theyget conditioned t@xpecteverythingto be done with a

snap of the fingers: they download their favourite games, collect the answetiseif
homework, getn touch with friends order the latest clothes, play their preferred popular
music, and sometimes all this occurs in parallel. They are conditioned to the instant fulfilment
of their desires. It is the same mentalihat leads tobrainles gorging and boozing at
extravagant beach parties and holiday sites. The unrestrained, indifferent, brainless behaviours
are induced by boredoand social pressurandtheylack the passion, dedication, mastery
self-contol, patience and intellectual activity which are supposed to be the distinguishing
traits of our species

In the course of timeradio TV, and thelnternet have beesuccessivelycondemned for

offering fragmented, shallow, confusingand biased views of the world. Critics have
denounced the disorieng effectof radio. They have disqualified the entertainmaniture of

TV and is myopic focus orfigures and audiencetingsfor its paralysing effects on human

thought. And they have flayed thaternet for the loss of human capabilities such as
commitment, reflectivityand pati ence. T o d a yapsforma&iénroeourwi t n e ¢
society into an experience econorfuyl of sports amusemenparks, adventure tripsand

singing competitionsThistrendhasevenextendedtavo r k ( r e wampldyeeofghet h e 0
weeko) an (edumidnenaad serious games). Gaming is no lorjgstfor children,
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and itis being transformed into a lifestyia which the whole worldis a game. But as
anttropologist Johan Huizingargued play and seriousness should remain separate in order

for our culture to develop. Play is directly linked with freedom. We have to be free in order to

play. Play should be a m® or less spontaneous act, not botmal much tothe formats

prepared and offered by the media industry. The video garmdgstry sells only
entertainment and sensationalisiviouth and adults are likely to fall undéne spell of

brilliantly designed higkdefinition graphics But inthe casef games, TV, Googleand social

medigwe shoul dndt bl ame t he med.iWe showddiscigireoul!l dna
ourselves to remain in control and resms¢ d i spdlbingling attraction.
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Epilogue

Whatever future scenario will become true, in all casgslligent life will increasingly be
supported by mingxtending peripherals, which enltanour cognitive performance. We will
have all answers at our fingertips and be
people and services. Our lives will be a blend of real and virtual experighaescite rew
conceptions of the world that we live in. Th&ernet ofThingswill enrich the world with
ecosystemsf smart autonomous agents that enhance our interactions with the environment.
We will live in an annotatedvorld in which every object is able to communicate its own

history, its credentials, its purpgsndhow well itfunctiors. The wor |l dés medi

new method®f human interaction and establish new avenues for augmenting human thought
and human péormance. The social fabric woven by radiov, film, the web, social medja

and games will further influence our behavgwur language, our manners, our attitycdesl
evenour morality Indeed, digital media axur primary sources ahoughtand will therefore

effect fundamental changes in our culture. We have to acknowledge that making all the
worl dés knowledge accessi bl el il may actuéllymakea k e
us less able toomprehed the world

We have to accept that our collective intelligence is much more powerful than thgentd|

of anyonehighlygi fted i ndividual. The successes
collaboraion, sharingand debate, which are the key ingredid¢atantellectual development.
Social medighave compensated for the drawbacks of raid TV, which by their onavay
nature constraimsto a eceptiveif not apathetiaole without any personal contribution and
interaction. Social spaces and network seryidesvever, allow us to engage in social
practicesand become active and productiVée havealreadylearned to appreciate the power

of the crowd. Irrespective of the possibility of supeman intelligence nanebots or
humanoid computers the Internet holds thepromise of engagemerdince it empowers
individuals to take action and join forces. Participation can nsalléference. Individual
voices can now be heard. In the netwardividuals can find like-minded peers for joint
actions, engageent and clout. Already consumers form successful and powerful alliances
that put producerander pressure to provide respectable products and servicemté&ireet
community has displayed resilienaed defiedhe powver of authoritiesFor any servethat is
blocked by the authoritie$wo or more mirror sitegreimmediatelylaunched to replace it.

On the world stagesocial medianetworks greatly contributed to the Ar&pring, which
brought down dictatorsvho naively assumed that they would rule forever. Absolute power
and control no longer exist. Theternet holds the promise gpennessequality, democragy

and cultural diversity. Open content and services empower people all around the world to
become the captasof their sous.

We have to accept that digital media irrevessibhange our hatat. They create new
extensions of reality, along with new representations, altered idenéitidsnew forms of
being. How should we deal with this? Negation isaroption since irequires us texclude
ourselves from the core of So@et y6s processes. Unconcerned
because of misconceptions, improper expectatiand unclear risks. We may easily lose
ourselves in the illusionsf the virtual realm

The only optionis to become media literaté&/e should involve our unique cognitive abilities
to remain in controbf it, justaswe successfully defeated our predatansl surived natural

disasters and other adversities. We should all possess true and deep understanding of the risks
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associated with the media that confraist Media literacyis the ahlity to seebeyondthe
surfaceof websites gops and videos and grasp the underlying mechanisms, intenaods
hazarddor distilling meaning. We need to be aware of the manipulab@as and distortion
of messages that we are exposed to, and we toeadderstand what the interests, motjves
and powers of owners and sendanes

Media literacyshould be introduced as a mandatory subject in schibatspeculiar that we

are systematically taugto read and write butot how to derive meaning from the readings
and writings that we encounter in the most complex and impenetrable fabric of digital media.
Our survivalin the digital age will beletermined byur ability to critically assess the validity

and reliabilityof the knowledge we come across in our virtual endeavbatsmake up our
ideas of the world.

With all answersn the world instantly availableve 6 r e | i kad oyr ownamerdorys r e g
and switch off our thinking. Neverthelesge should rely on our biological braamd invest in

it because true under st andiWegeed ®rexetcisefande | | e c
memorisein order to harvest the full benefits of the digital sources. We need to be
knowledgeable because the more we know and understand, the better we will be able to frame
our information needs and benefit from the cognitive tdbé we have at our disposal.
Although schoolstoday domany thingsnvrong, the do onething right, they should preserve

it in their lessonsthey persisteryy teach meaningful facts, concepand prirtiples. Without
sufficient background knowledgae will not be able to ask the right questidosretrieve
information orunderstand the significance of the sources that we consult. Even though the
value of scholarshijs severely chdénged by the evegrowing body of factson the web,

being knowledgeable is an indispdbole condition for the sensible use of our cognitive tools.

An empty mind will not understand anything.

We also have to break through the pattern of ingjgatitfication that thelnternet provides. It
paralyses thought, it promotes impulsivenasg impatience, and it turns us into shallow,
indifferent, brainless buttopushers We need to oppose the hyperactivofycommunication
induced by social mediaVe have to stop the compulsive overuse of madth removats
devastating effectsom our personal lives. We have to teach our children the-staigding
valuesof patience and setfontrol because these help to preserve our intellectual capacities.
We have to demonstrate that true achievements require dedication, passion, congentration
and perseverance and givea sense of fulfilmenproportional to the efforve put into them
Being able to resist primitive impulsesa defining characteristic 6bmars. Notwithstanding

the major benefits that we obtain from digital media, occadiogaing offline would be a
usefu exercise. It would prove that we are in control of our devisesthat our devicesdo

not control us.

Media literacyalso implies being aware of the fact that virtual representatizas not be

what they pretend to be. Nicely presented information can be deceptive. Socialamgedia
swarmingwith fake identities It is hard to verifywho ourvirtual peersare Kind requsts

may easilymaskcriminal goals. A virtual friend is nothing like a real friend. We need to be
distrustful Onling we cannot exploit the full potential of our perceptagstem, because
mediatedcommunicationis constrained bybandwidth and distorted by the modality of
informationdeliveryand t hereby truncates our view of t
brain, by our devicg or by both. The blend of reaorld components and virtual components

make it hard to discern between fact and fiction. Insignificant virtual transactiaphave
severeconsequences in the reabmd, for examplein online stock trading, a few mouse
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clicks can break down the worldwide bankisgstem,andin remotely controlled warfare
unmanned aial vehiclesare controlled withgamelike activities with devastating impact.
Mixed reality detackes individuals from their operational contexts and redutteem to
mechanisticand immoral agents who do their dutiesotivated by scores without any
understanding ofrue meaning of whateydo. Thoughtlessly pressingitions is one of the
true dangers of mediated communication. We may never be capable of fully grasping the
impact of our virtual actionsStill, it is our duty to exert ouiull intelligence to enhance our
media literacyso that we have sufficient awarenesgl understanding of the mechanisms of
mediaand cancapitalise on the spectacular advancementome The challenge is to keep
the right balance between naive teclopdimism, rasty enbradgng any new invention, and
gloomy technepessimismconsistently lameitg the loss of valueandachievements

Essentially, media literacg na somuch about medidt is about the ways we interact with
media and derive meaning from it. The ultimate consequence of the mirror meihpiextia
is that the complexity of media reflects the complexity of ourselves. By uaddnst) media,
we will get to know ourselves.
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