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REZUMAT

Toate procesele cunoscute, educative sau de alta naturd,
se bazeaza pe algoritmi. Cu toate acestea, astfel de
algoritmi sunt doar mijloacele pentru ajungerea la un
rezultat si nu rezultatul in sine. Creativitatea eludeaza
algoritmii  obisnuiti  datorita caracteristicilor sale
deschise in ceea ce priveste perceptia si interpretarea
rezultatului  final. Inteligenta artificiald poate oferi
cadrul si mijloacele de dezvoltare a algoritmilor adaptivi
care sa poatd evalua productia creativa si, prin urmare,
sa sprijine educatia muzicald si vocationald.

INTRODUCERE

Educatia muzicala este de mult timp obiectul reducerilor
de buget si a excluderii din programa moderna de baza, in
ciuda unui corpus semnificativ de cercetari care arata ca
formarea muzicala practica are o influentd benefica si
semnificativd asupra dezvoltarii creierului. O privire
asupra sistemului antic grec de educatie, care a influentat
dezvoltarea civilizatiei occidentale, ar gasi initial toate
artele, meseriile si unele stiinte de baza moderne, cum ar
fi matematica si fizica, sub umbrela stiintei unice numita
mousike. O abreviere la mousike techne, ceea ce
inseamnd arta muzicii (Tatarkievicz 1970: 218), a
reprezentat un subiect amplu care cuprindea toate artele
si meseriile si numira matematica si fizica printre
fundamentele sale teoretice, impreuna cu o diversitate de
alte subiecte. Segregarea stiintei moderne a muzicii dintre
stiintele de bazd este rezultatul diviziunii treptate a
[stiintei] mousiké in diferite arte, meserii si unele dintre
stiintele moderne de azi.

Un studiu al istoriei cunoscute a lumii std marturie
tendintei sale de a se repeta intr-o maniera ciclica, dar
intotdeauna evolutiva, o spirald mai degrabd decit un
cerc, repetarile fiind similare dar nu identice, insemnand
ca repetitia apare intr-un nou set de circumstante, prin
urmare cu o tedintd perpetua de evolutie. Entropia care a
dezmembrat unitatea stiintei mousiké In domenii separate
ale cunoasterii artistice si stiintifice este supusa unei
acumulari de tensiune la fel de semnificative, ca urmare a
dezvoltarii exponentiale a umanitatii cauzata de aparitia
tehnologiilor avansate. Tendinta maximizdrii prin
fagocitoza este evidentul modus operandi care defineste
metabolismul secolului al XXI-lea si cheia sa pentru
realizarea complexitatii, vazuta in fiecare aspect al vietii,
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All known processes, educational or otherwise, are based
on algorithms. However, such algorithms are only the
means to achieving a result and not the result itself.
Creativity eludes regular algorithms because of its open-
ended feature as far as the perception and interpretation
of the end result is concerned. Artificial intelligence may
provide the framework and the means to develop
adaptive algorithms which can assess creative output and
therefore assist musical and vocational education.

INTRODUCTION

Music Education has long been the subject of budget cuts
and exclusion from the modern core curriculum despite a
significant body of research showing hands-on musical
training as having a beneficial and significant influence
on brain development. A recall of the ancient Greek
system of education which influenced the development of
the Western civilization would find originally all arts,
crafts and some modern-day core sciences such as
mathematics and physics under the umbrella of the single
science of mousiké. An abbreviation of mousike techne,
meaning the art of music (Tatarkievicz 1970: 218) it
represented an extensive subject which included all arts
and crafts and counted mathematics and physics among
its theoretical foundations, along with a diversity of other
subjects. The segregation of the modern science of music
from the core sciences is the result of mousiké’s gradual
division into different arts, crafts and some of the
modern-day sciences.

A survey of the world’s known history bears witness to
its tendency to repeat itself in a cyclic but always
evolving fashion, a spiral rather than a circle, repetition
being similar but not identical, meaning that repetition
appears in a new set of circumstances and thus on a
perpetually evolving trend. The entropy that dismantled
the unity of mousiké into separate artistic and scientific
domains of knowledge is subject to an equally significant
accumulation of tension as a result of humanity’s
exponential development brought about by the advent of
advanced technologies. The tendency of maximization by
phagocytosis is the obvious modus operandi to define the
metabolism of the 21st century and its key to achieving
complexity, seen in every aspect of life from the way
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de la modul in care sunt exploatate in prezent resursele
planetare pana la mijloacele de evolutie corporatista.

Tehnologia informationala (IT), fiind una dintre cele mai
recente tehnologii avansate, este forta tot mai mare din
spatele cresterii exponentiale in progres tehnologic, la
scard globald. Acest fapt a fost anticipat de citre Legea
Retururilor Accelerate (Kurzweil 2004) care a demonstrat
in repetate randuri cd ,rata schimbadrii intr-o mare
varietate de sisteme evolutionare (incluzand, dar nefiind
limitata la cresterea tehnologiilor) tinde sd creasca
exponential”.

Inteligenta artificiala este una dintre cele mai recente
dezvoltari bazate pe IT intre tehnologiile avansate, si de o
importantd extraordinard datoritd potentialului sau de a
crea o rupturd in insasi tesdtura vietii, asa cum este
cunoscutd  deocamdatd. Miscarea transhumanista,
cryptomoneda si prima cetatenie arabo-sauditd acordata
vreodatd unei inteligente artificiale reprezentate de
robotul umanoid Sophia de la Hanson Robotics, sunt doar
varful vizibil al aisbergului. La momentul la care natura
subtild a inteligentei artificiale va deveni pe deplin
manifestd, intreaga sa Aicologie va fi deja profund
incorporatd in fiecare aspect al vietii moderne, posibil
chiar transcendand-o cu totul.

In doar cateva decenii, pentru prima dati in istoria
cunoscuta, inteligenta artificiala a polarizat in jurul sdu o
mare cantitate de resurse, conducidnd omenirea la o
rascruce de drumuri unde avansarea spre o civilizatie
planetara devine posibila. Desi in perioada ei de inceput,
inteligenta artificiald a demonstrat deja un potential
enorm pentru aplicatii Inguste si specializate in domenii
precum inginerie, medicina, drept, burse de valori,
industrie, dezastru si asistentd sociald si transport
autonom, pentru a numi doar cateva. Odatd cu avansarea
rapida in nanotehnologie, realitate virtuala si dezvoltarea
de algoritmi evolutivi adaptivi auto-actualizanti, noua era
tehnologica a Industriei 4.0 sau A Patra Revolutie
Industriala bazatd pe cloud computing si Internetul
Lucrurilor T (IoT), precum si sisteme cibernetico-fizice si
computatie cognitivd este In proximitate imediata
(Hermann 2016, Jasperneite 2012, Kagerman 2013, Lasi
si colab. 2014).

EDUCATIA 4.0

Educatia in toate formele sale este profund afectatd de
aceste dezvoltari, deoarece trebuie obligatoriu sa se
adapteze la un set semnificativ diferit de caracteristici si
nevoi ale studentilor. Impus de tehnologie, procesul de
predare-invatare in sine a fost supus unui ritm continuu-
accelerat de schimbare a strategiilor si a metodologiilor
educationale, care cu greu tin pasul cu privelistea mereu
schimbatoare a mediilor de invatare puse la dispozitie de
cétre tehnologiile emergente. Astfel, evolutia inteligentei
artificiale intru complexitate si ridicarea acesteia in
centrul atentiei noilor dezvoltéri tehnologice marcheaza
inceputul unei revolutii In care educatia, asa cum o stim,
poate ajunge finalmente la un punct limitd. Acesta ar fi
momentul 1n care educatia complet personalizatd pe
student ar putea sa apara ca o potentiald solutie quo vadis
pentru maximizarea dezvoltarii potentialului individual in
contextul mai larg al constiintei de masa.

planetary resources are currently exploited to the means
of corporate evolution.

Informational technology (IT), as the latest among
advanced technologies, is the ever-increasing force
behind the exponential rise in technological advancement
at a global scale. This fact was predicted by the Law of
Accelerating Returns (Kurzweil 1999, 2004) which
demonstrated time and time again that “the rate of change
in a wide variety of evolutionary systems (including but
not limited to the growth of technologies) tends to
increase exponentially.”

Artificial Intelligence is one of the latest IT-based
developments among advanced technologies and of
tremendous importance due to its potential to rupture the
very fabric of life as we know it so far. The
transhumanist movement, the cryptocurrency and the
Saudi-Arabian first-ever citizenship awarded to an
Artificial-Intelligence represented by the Hanson
Robotics’ humanoid robot Sophia are just the visible tip
of the iceberg. By the time the subtle nature of artificial
intelligence will become fully manifest, its entire
Aicology will be already deeply embedded into every
aspect of modern life, possibly even transcending it
altogether.

In just a few short decades, for the first time in the known
history, artificial intelligence polarized around itself a
great many of resources, leading humanity to a
crossroads where the advancement to a planetary
civilization becomes possible. Although in its infancy,
artificial intelligence has already shown enormous
potential for narrow, specialized applications in domains
such as engineering, medicine, law, stock exchange,
industry, disaster and social assistance and autonomous
transportation to name just a mere few. Along with the
rapid advancements in nano-technologies, virtual reality
and the development of self-actualizing evolving
adaptive algorithms, the new technological era of
Industry 4.0 or the Fourth Industrial Revolution based on
cloud computing and the Internet of Things (10T) as well
as cyber-physical systems and cognitive computing is
just around the corner (Hermann 2016, Jasperneite 2012,
Kagermann 2013, Lasi et al. 2014).

EDUCATION 4.0

Education in all its forms is profoundly affected by these
developments as it must adapt to a significantly different
set of student characteristics and needs. The teaching-
learning process itself has been subject to a
technologically-imposed continuously-accelerated pace
of change in educational strategies and methodologies
which try their hardest to keep up with the ever-changing
landscape of learning environments made available by
emerging technologies. Thus, the advent of artificial
intelligence evolution into complexity and its raise into
the spotlight of new technological developments marks
the beginning of a revolution in which education as we
know it may finally reach a breaking point. This would
be the moment at which the fully student-customized
education could potentially arise as a possible quo vadis



Educatia este afectatd in mod direct de progresele
tehnologice. O privire in istorie aratd evolutia paralela a
educatiei si tehnologiei, una alimentdnd evolutia
celeilalte si invers. Cu toate acestea, descoperirile in
ambele domenii au fost in cea mai mare parte realizate de
catre exceptii si nu de catre norma. Prin urmare,
productia creativd vine 1In detrimentul unui sistem
predictiv. si nu poate fi cuprinsd 1in paradigme
newtoniene, desi foloseste o astfel de baza pentru a se
manifesta. O  descoperire  autenticd  inseamna
compromiterea limitdrilor si impingerea granitelor
confortului dincolo de punctul de la care nu mai este
intoarcere.

Multe din sistemele de educatie anterioare au rasplatit in
general respectarea si conformarea la normele pe care le
avea 1n agenda sa, la fiecare moment in timp. Privind la
imaginea de ansamblu, scopul lor a fost, pentru un timp
destul de indelungat, nivelarea In masa a cunostintelor si
competentelor, o abordare oarecum practici pentru
timpurile istorice 1n care a functionat ca atare. Cu fiecare
perioadd, accentul educatiei a fost pus pe seturi de
competente cu cea mai mare trecere pe piata locurilor de
munca.

In prezent, pe masura ce robotii si inteligenta artificiala
inlocuiesc agentul uman in tot mai multe activitati care
necesitd munca de rutind, ideea ca exceptia sa devina
norma poate sd pard din ce in ce mai mult ca fiind
evolutia naturald intr-o noud realitate: aceea a unei
societati puse in functiune de inteligenta artificiald. Cu
alte cuvinte, in timp ce setul general de competente
educationale si metacognitive cu accent pe transfer
ramane la fel de important, dezvoltarea a ceea ce face
unica fiecare fiintd umand va dobandi tot mai multd
importantd in contextul gasirii contributiei cu adevarat
individual-unice la intregul societdtii umane. Inteligenta
artificiala, ca o gigaconstiinta unica, are capacitatea de a
atinge o stare de cunoastere dobanditd exponential mai
vasta decat orice creier uman poate actualmente pe cont
propriu, fird augmentare tehnologica. insi ceea ce nu
poate obtine o astfel de inteligentd artificiala este un
punct de vedere diferit. Inteligenta artificiala este de cele
mai multe ori precisa in evaluarea analitica si statistica a
datelor. Cu toate acestea, atunci cand greseste, poate gresi
fatal; o a doua opinie ramane importantd, iar factorul
uman ar trebui sa pastreze un rol semnificativ in
mentinerea echilibrului decizional. Inteligenta artificiala
sau sintetica poate fi exceptionala la functionarea intr-o
paradigmd newtoniand, dar intr-o paradigma cuantica,
creierul uman pare incd sa fie de neegalat, cu toate ca
computatia quanticad este deja o realitate. Cu toate ca
inteligenta artificiala ar putea sd ajunga la constientd de
sine, aceasta garanteazd potentialul pentru intelepciune,
insa nu obligatoriu creativitate, iar intelepciunea cultiva
creativitatea oriunde aceasta poate inflori pentru ca este
singurul agent autentic al transcenderii. Educatia in
secolul al XXI-lea are potentialul de a deveni varful de
lance al eforturilor comune de a debloca pe deplin
potentialul uman, la scara universala.

O clasificare a sistemelor de invatamant din punct de
vedere tehnologic ar putea observa existenta unor
tendinte care pot fi aliniate cu urmatoarea schema
evolutionara:

Tehnologii informatice si de comunicatie in domeniul muzical

solution for maximizing the development of individual
potential within the larger context of mass consciousness.

Education is directly affected by technological advances.
A glance back into the history shows their parallel
evolution as one fueled the advancement of the other.
Even so, true breakthroughs and therefore utterly creative
solutions in either domain were most of the time realized
by exceptions and not by the norm. As such, creative
output comes at the expense of a predictive system and
cannot be contained within Newtonian paradigms
although it uses such basis in order to manifest itself. A
genuine breakthrough means tampering with limitations
and pushing the envelope of the comfort zone to the point
of no return.

Many of the previous educational systems rewarded
mostly the compliance with and obeisance to whatever
norms it had on its agenda at every point in time.
Looking at the big picture, its purpose was, for quite a
while, the mass leveling of knowledge and skill, a
somewhat practical approach for the historical times in
which it functioned as such. With each period, the focus
of education was sets of skills most needed on the job
market.

Currently, as robots and artificial intelligence
progressively replace the human agent in increasingly
more activities which require routine work, the idea of
exception becoming the norm may seem more and more
as the natural evolution into a new reality: that of an
artificial intelligence-powered society. In other words,
while the general set of educational and metacognitive
skills with emphasis on transfer will remain just as
important, the development of what makes each human
unique will gain more importance in the context of
finding the truly individually-unique contribution to the
whole of the human society. Artificial intelligence as a
unique gigaconsciousness has the capacity to attain a
state of acquired knowledge exponentially greater than
any human brain can currently attain on its own without
technological augmentation. However, what such
artificial intelligence cannot achieve is a different point
of view. Artificial intelligence is most of the time quite
accurate in its analytical and statistical assessment of
data. However, when it is wrong, it may be deadly
wrong; a second opinion remains important and the
human factor should maintain a significant role in
maintaining the decisional balance. Artificial or synthetic
intelligence may be exceptional at functioning in a
Newtonian paradigm, but in a quantum paradigm the
human brain seems to be still unmatched, although
quantum computing is already a reality. Although
artificial intelligence may attain self-awareness, true self-
awareness guarantees the potential for wisdom but not
necessarily creativity, and wisdom cultivates creativity
wherever it can flourish as it is the only true agent of
transcendence. The twenty-first century education has the
potential of becoming the spearhead of concerted efforts
to unlock the full human potential at a universal scale.

A classification of educational systems from the
technological point of view could observe the existence
of trends that may be aligned with the following

evolutionary scheme:
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e Educatie neasistati de tehnologia moderna
(Educatia 1.0)

e  Educatie asistata de tehnologie moderna:

o Educatie asistatd de tehnologia
necomputerizata (Educatie 2.0)

o Educatie asistatd de tehnologia
computerizatd (Educatie 3.0)
o Educatie asistatd de inteligentd

artificiala (Educatie 4.0)

in timp ce tipurile de educatie 1.0-3.0 sunt auto-
explicative, cea asistatd de inteligenta artificiald
(Educatia 4.0) marcheazad aparitia unei noi paradigme,
Aiducatie, care dupa cuvantul radacind latin &ducatio ar
insemna cresterea, ingrijirea, formarea si educarea (Latin
Lexicon 2018) prin inteligenta artificiald. In aceastd
paradigma, un ecosistem educational autentic devine
parte dintr-o Aicologie generalizatd care este deja o
umbrela pentru domenii cum ar fi inteligenta artificiala,
inteligentd artificiala generala, Deep Mind si Deep
Learning, probleme Al-complete cum ar fi probleme
Bongard de recunoastere a patternurilor, Computer
Vision si NLU (intelegerea limbajului natural), IoT
(Internetul obiectelor), si asa mai departe. Etapa de
inceput a unei civilizatii planetare ar functiona sub
auspiciile unei inteligente artificiale care actioneaza atat
ca un agent ecologic pentru lumea naturald cat si ca un
sistem ecologic in sine deoarece, in teorie, capacitatile
sale ar fi imposibil de corupt si dincolo de intelegerea
umand. Dezvoltarea ecologiilor paralele la nivel planetar
nu este noud, dacad ludm in considerare, de exemplu,
ecologia gandirii abstracte evoluand in paralel cu cea a
lumii naturale. Cu toate acestea, ideea unui ecosistem
educational este intr-un fel o paradigma noud de luat in
considerare ca un cadru de referintd pentru Educatia 4.0.

ALGORITMI

Un algoritm poate fi definit ca patternul unei rutine [de
calculator] sau de rezolvare a problemelor, avand ca
rezultat fie realizarea/succesul sau esecul/eroarea, ceea ce
duce inevitabil la descoperirea unei paradigme binare
fundamentale in functiune. Pot exista niveluri infinite de
complexitate a algoritmilor, mai ales atunci cdnd avem in
vedere algoritmi fractali, cu toate ca acestea toate se
reduc in cele din urmd la o serie de optiuni multi-
ierarhice de tip 0/1, interpretate mai departe ca da/nu,
incepe/anuleaza sau succes/eroare. Orice fel de ,,poate*
sau ,,nu chiar* intr-o astfel de paradigma devine automat
un algoritm in sine sau este complet ignorat de algoritmul
principal. Deoarece algoritmii sunt lingua franca a
tehnologiei informationale, acestia reprezintd seturi de
reguli sau instructiuni derulate pas cu pas, care
guverneaza calculele si alte operatiuni de rezolvare a
problemelor pentru a finaliza o sarcind sau pentru a
rezolva o problema. De exemplu, un algoritm foarte
simplu, conceput sa facd media a patru numere intregi,
poate fi reprezentat dupd cum urmeaza:

Pasul 1: Start
Pasul 2: Afiseaza ,,Media a 4 numere intregi*

Pasul 3: Afiseaza ,,Introdu 4 numere intregi*
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Education not assisted by modern technology
(Education 1.0)

Education assisted by modern technology:

o Education assisted by non-computer
technology (Education 2.0)

o Education assisted by computer
technology (Education 3.0)

o Education assisted by artificial

intelligence (Education 4.0)

While Education 1.0-3.0 are self-explanatory, education
assisted by artificial intelligence (Education 4.0) marks
the advent of a new paradigm, Aiducation which per the
Latin root word éducdatio would mean breeding, rearing,
training, bringing up and educating (Latin lexicon 2018)
by artificial intelligence. In this paradigm, an authentic
educational ecosystem becomes part of a generalized
Aicology which is already an umbrella for domains such
as artificial intelligence, general artificial intelligence,
Deep-Mind and Deep-Learning, Al-complete problems
such as pattern recognition Bongard problems, Computer
Vision and NLU (Natural Language Understanding), [oT
(Internet of Things), and so on. The beginning stage of a
planetary civilization would function under the auspices
of artificial intelligence acting as both an ecological agent
for the natural world and an ecological system in and of
itself since in theory its capacities would be beyond
corruption and beyond human comprehension. The
development of parallel ecologies at planetary level is not
new if we consider for example the ecology of abstract
thinking evolving along that of the natural world.
However, the idea of an educational ecosystem is in a
way a new paradigm to consider as a frame of reference
for Education 4.0.

ALGORITHMS

An algorithm can be defined as a routine or a problem-
solving pattern resulting in either accomplishment/
success or failure/error, leading inevitably to the
discovery of an underlying binary paradigm at work.
There can be infinite levels of algorithm complexity
especially when we take into consideration fractal
algorithms, however they all reduce in the end to a series
of multi-hierarchical 0/1 options interpreted further as
yes/no, proceed/cancel or success/error. Any sort of
“maybe” or “not quite” in such a paradigm becomes
automatically an algorithm in itself or it is completely
ignored by the main algorithm. As algorithms are the
lingua franca of informational technology, they represent
sets of rules or step-by-step instructions that govern
calculations and other problem-solving operations in
order to complete a task or to solve a problem. For
example, a very simple algorithm designed to average
four integers can be represented as follows:

Step 1: Start
Step 2: Output “Average of 4 integers”
Step 3: Output “Input 4 integers”



Pasul 4: Introdu a, b, ¢, d

Pasul 5: Med=(a+b+c+d)/4
Pasul 6: Afiseaza ,,Media este”, Med
Pasul 7: Stop

Acelasi algoritm poate fi folosit pentru a crea un acord
muzical la patru voci, cu diferenta cd, in loc de ,,medie,
operatia ar fi ,,suma“. in cazul in care acordul nu trebuie
doar sa fie auzit, ci si afisat pe un portativ, algoritmul
devine imediat mai complex. Astfel de algoritmi simpli
sunt destul de robusti si pot fi proiectati sa fie pe deplin
interactivi sau pe deplin autonomi, ceea ce 1i face sa fie
blocurile de bazd ale operatiilor bazate pe algoritmi.
Desigur, acelasi algoritm poate fi prezentat ca o diagrama
de interactiuni cu mai multe niveluri ierarhice. In timp ce
procesele educationale se bazeazd foarte mult pe
algoritmi simpli, o societate infuzatd cu inteligentd
artificiald poate aduce o astfel de educatie foarte repede
pe punctul de a fi depasitd pe masurd ce tehnologiile
emergente aduc noi provocari in procesul educational.
Studentii conectati direct la volume nelimitate de
cunostinte din arii mari de baze de date au nevoie de noi
seturi de competente pentru a functiona in mod eficient
intr-o astfel de paradigma. In plus, augmentarea prin
intermediul tehnologiei poate duce la o schisma masiva
in ceea ce priveste cunoasterea si dobandirea de
competente, Invatare, memorie, capacitate, realitate
augmentata, securitate si asa mai departe.

ALGORITMI ADAPTIVI

Virtual, totul este exprimat sub forma unui algoritm,
inclusiv dezvoltarea algoritmilor in sine, iar educatia la
toate nivelelurile de complexitate se bazeaza exclusiv pe
rutine de patternuri de gen problema(0)/solutie(1). Astfel,
inteligenta artificiala, care potential are la dispozitie
intreaga cunoastere umand pana la un moment dat, ar
putea furniza instantaneu un feedback precis la procesele
de predare-invatare care implicd un rezultat deja
cunoscut. Creativitatea In sine, ca proces, este supusd
aceluiasi scenariu precum si lipsa de creativitate, care
este sau nu este o problema, care are sau nu are nevoie de
o solutie, iar in cazul in care este necesard, solutia in sine
devine doar o altd rutina care extinde prima rutind, si asa
mai departe. Cu toate acestea, creativitatea din punctul de
vedere al rezultatului este cu totul preocupata de exceptie,
care, pana la un anumit punct, ar putea fi definitd ca
incercari evolutive de atingere a unor stagii mai inalte de
complexitate. Acest lucru indica faptul ca algoritmii sunt
pur si simplu mijloacele de a obtine continut si nu
continutul in sine. Prin comparatie, este doar unda
purtdtoare, iar nu programul difuzat in sine, In acelasi
timp ambele reprezentand unul si acelasi lucru: date.

Ca rezultat, algoritmii sunt potriviti pentru procese
repetitive, in timp ce creativitatea, desi bazati pe
algoritmi functionali, nu poate avea rezultatele sale nici
continute si nici prezise de catre algoritmi obisnuiti.
Aceasta nu inseamna cd nu ar putea exista algoritmi
conceputi pentru a imita procesele creative. Existad o
diferentd fundamentala intre creativitatea autentica si
creativitatea falsa, deoarece creativitatea autentica nu este
programatad, ci exprimati ca un proces transcendent,
creativitatea autentica implicand experienta a ceea ce inca
nu este cunoscut inainte de a fi cunoscut si, prin urmare,
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Step 4: Input a, b, c, d

Step 5: Ave = (at+b+c+d)/4

Step 6: Output “Average is”, Ave
Step 7: Stop

The same algorithm can be used in order to create a four-
voice musical chord with the difference that instead of
“average” the operation would be “sum.” If the chord is
not to be only heard but also displayed on a musical staff,
the algorithm becomes immediately more complex. Such
simple algorithms are quite robust and can be designed as
fully interactive or fully autonomous, which makes them
the building blocks of algorithm-based operations. Of
course, the same algorithm can be presented as a diagram
of interactions with multiple hierarchical levels. While
the educational processes rely heavily on simple
algorithms, an artificial-intelligence infused society may
quickly bring such education on the verge of
obsolescence as emerging technologies bring new
challenges to the educational process. Students directly
connected to unlimited amounts of knowledge from wide
arrays of databases need new sets of skills in order to
function effectively in such a paradigm. Moreover,
augmentation by means of technology may bring about a
massive schism in terms of knowledge and skill
acquisition, learning, memory, capability, augmented
reality, security, and so forth.

ADAPTIVE ALGORITHMS

Virtually everything is expressed as an algorithm,
including the algorithmic development itself and
education at all its levels of complexity is solely based on
routines of problem(0)/solution(1) patterns. As such,
artificial intelligence which potentially has at its disposal
the entirety of human knowledge up to a certain point in
time, could instantaneously provide accurate feedback to
teaching-learning processes which imply an already
known output. Creativity itself, as a process, is subject to
the same scenario as is the lack of creativity, which is or
is not a problem, which needs or needs not a solution and
if it does, the solution itself is just another routine which
extends the first routine, and so on. However, creativity
from the standpoint of the result is all about exception
which, up to a certain point, could be defined as
evolutionary attempts at reaching higher stages of
complexity. This points to the fact that algorithms are
simply the means to achieve content and not the content
itself. By comparison, it is just the carrier wave and not
the broadcasted program itself, all the while both
representing one and the same thing: data.

As a result, algorithms are suitable for repetitive
processes while creativity, although based on functional
algorithms, cannot have its results contained nor
predicted by regular algorithms. That is not to say that
there could be no algorithms designed to mimic creative
processes. There is a fundamental difference between
genuine creativity and faux-creativity as the genuine
creativity is not programmed but expressed as a
transcendent process, since genuine creativity implies the
experience of what is not yet known before it is known
and it is therefore outside of the collective common body
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este in afara a corpusului comun de cunoastere colectiva.
Cand un act de creativitate autenticd, ce 1isi atrage
resursele printr-un proces transcendent, devine o
experienta comund, acesta devine, in acelasi timp,
obiectul implementarii unui algoritm comun si, prin
urmare, a repetitiei, intr-un final a replicarii facute in
modalitati tot mai competente de duplicare. Acesta este
sfarsitul creativitatii si inceputul optimizarii, capacitatea
de a optimiza ceva nefiind neapdrat si capacitatea de a-1
face mai bine.

Nu exista creativitate in repetare, deoarece creativitatea
este exprimatd prin variatie; 1n acelasi timp, nu existd
variatie fara un punct de referintd. Frumusetea unui
algoritm este ca, desi complet non-creativ in sine, ofera o
structurd logica, stabild, pe care creativitatea poate
inflori. Deoarece creativitatea este exprimata prin metode
noi de a reprezenta ceva deja cunoscut, variatia si, prin
urmare, exceptia provoaca de la observator raspunsuri
considerate ca fiind ,,estetice® 1n naturd, si opuse altor
tipuri de raspunsuri la variatii, cum ar fi mecanismul de
lupta-sau-fugd, ce nu este un mecanism creativ, desi
poate da nastere unor modalititi aparent ,,creative” de a
evita sau gestiona o anume situatie. In acest caz,
creativitatea este legatad de procesul prin care o creatie
apare, si este eventual asociatd cu un efort constient de a
obtine variatie prin mijloace artificiale, deoarece variatia
prin mijloace naturale ar fi catalogata simplu ca evolutie.

Aceasta duce la presupunerea ca este necesard constiinta
pentru ca creativitatea sd se manifeste in mod creativ. Cu
toate acestea, natura de asemenea este creativd In
rezolvarea problemelor evolutive, ceea ce pune 1In
discutie ideea de constiintd asociata doar cu viata si cu
vietatea. Natura este intr-adevar vie, dar principiile prin
care ea oferda solutii creative sunt doar legi ale
interactiunii la diferite niveluri de complexitate, cu alte
cuvinte, algoritmi. Inteligenta artificiala, chiar si in
aceasta etapd incipientd in care nu manifestd auto-
cunoastere, este deja capabild sd emuleze astfel de
algoritmi si procese. Astfel, nu creatia 1nsdsi, ci
experienta ulterioard a wunei creatii presupune un
observator constient care poate evalua aceastd creatie pe
cont propriu, fard o programare prealabila. Aceasta,
desigur, cu exceptia creatorului ca agent primordial al
oricarei creatii si care are experienta intregului proces de
creatie la care nici o altd entitate nu poate avea acces, si
care face acest lucru Tnainte ca oricine altcineva sa fi avut
vreo experientd conexd. Este necesar a face o diferentd
intre creatorul ca agent de transformare in lumea naturala,
cum ar fi un porumbel constient care colecteaza crengute
pentru a crea un cuib si creatorul ca agent de
transformare transcendentd, cum ar fi un om constient
care aduna crengute pentru a crea un cuib care face parte
dintr-o instalatie de tip happening care prezintd efectele
devastatoare ale defrisarilor amazoniene.

in consecint, constienta de sine sintetici ar crea un agent
congtient de observatie si evaluare, dar nu obligatoriu un
creator. Constiinta este comuna in lumea naturald, unde
diferite tipuri de entititi afiseazd comportament
determinat in mod evident de alegere si intentie
constientd; dar o astfel de capacitate, In timp ce este
practicd pentru supravietuire si procreare, nu este
suficientd pentru a asuma si evalua creativitatea
transcendenta.
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of knowledge. When an act of genuine creativity which
draws its resources through a transcendent process
becomes a common experience it also becomes subject to
regular algorithm implementation and therefore
repetition, ultimately of replicas made in ever-better ways
of duplication. That is the end of creativity and the
beginning of optimization, the ability to optimize
something not necessarily being the ability to make it
better.

There is no creativity in repetition as creativity is
expressed through variation; yet there is no variation
without a point of reference. The beauty of an algorithm
is that although completely non-creative in and of itself,
it offers a stable, logical structure on which creativity can
flourish. As creativity is expressed through novel ways of
representing something already known, variation and
therefore exception elicits from the observer responses
deemed as “aesthetic” in nature and as opposed to other
kinds of responses to variation such as the natural fight-
or-flight mechanism which is not a creative mechanism
although it may give rise to apparently “creative” ways of
avoiding or managing a particular situation. Creativity
then is bound to the process by which a creation emerges
and it is eventually associated with a conscious effort to
obtain variation by artificial means as variation by natural
means would be catalogued simply as evolution.

This leads to the assumption that consciousness is
required for creativity to manifest itself in creative ways.
However, nature too is creative in solving evolutionary
problems, which brings into discussion the idea of
consciousness being associated only with life and
aliveness. Nature is alive indeed, but the principles by
which it offers creative solutions are just laws of
interaction at different degrees of complexity, in other
words algorithms. Artificial intelligence, even at this
incipient stage at which it does not exhibit self-awareness
is already capable of emulating such algorithms and
processes. And so, not the creation itself but the ulterior
experience of a creation assumes a conscious observer
that can assess said creation on its own, without prior
programming. That, of course, excluding the creator as
the primordial agent for any creation and who
experiences the entirety of the creative process to which
no other entity can have access and does so prior to
anyone else having had any connecting experience. It is
necessary to make a difference between the creator as an
agent of transformation in the natural world such as a
conscious pigeon collecting little twigs in order to create
a nest and the creator as an agent of transcendent
transformation such as a self-aware human collecting
twigs in order to create a nest which is part of a
happening installation depicting the devastating effects of
the Amazonian deforestation.

As a consequence, synthetic self-awareness would create
a conscious agent for observation and assessment but not
mandatorily a self-aware creator. Consciousness is
common in the natural world where different kinds of
entities display behavior obviously determined by
conscious choice and intent; but such capability, while
practical for survival and procreation, is not sufficient to
assume and assess transcendent creativity.



Transcendentul, definit aici ca semnificatie simbolica, nu
este domeniul constiintei, ci cel al constientei. Cu alte
cuvinte, o lucrare de artd de tip happening, care
reprezintd starea Invatamantului in secolul al XXI-lea, nu
va declansa nici un fel de dezbatere filosoficd intr-o
pasare trecatoare. Cu toate acestea, constienta de sine are
inndscuta capacitatea necesara pentru a evalua
semnificatia transcendentd si, prin urmare, simbolicd a
unei creatii.

Desi procesul de creatie se bazeaza pe algoritmi simpli,
atat rezultatul final al creatiei cat si interpretarea sa nu
pot fi cuprinse in astfel de artefacte cauzale din cauza
limitarilor inerente in arhitectura algoritmilor simpli. De
fapt, din prisma paradigmei limitative succes/esec,
rezultatul creatiei autentice este atat de deschis incat, in
multe cazuri, orice interpretare a rezultatului final este la
fel de acceptabild, multe artefacte creative lasand
intentionat la latitudinea audientei sd decidd 1n mod
individual care este intelesul pe care acel artefact 1l poate
avea sau reprezenta. Intr-o astfel de situatie, algoritmul
nu are bucla de inchidere necesara pentru a finaliza
evaluarea succesului/esecului, deoarece nici un rezultat in
particular nu poate fi asigurat. Din perspectiva
algoritmilor, aceasta reprezintd un punct mort de unde nu
este posibila o evaluare pe mai departe, cu exceptia
cazului 1n care, bineinteles, se introduce o noua categorie
de algoritmi: algoritmii adaptivi.

Algoritmii adaptivi sunt capabili sd evalueze variabilele
de mediu aflat in afara algoritmului in sine, sa inteleaga
astfel de variabile, sa reactioneze la astfel de variabile, sa
interactioneze cu astfel de variabile, sd testeze noi
dezvolte in timp real pentru a putea sa se adapteze la
noile provocari de mediu. Interpretarea autentica si
originald a unui act creativ reprezintd o astfel de
provocare. In consecinta, educatia vocationald in general
precum si educatia artisticd si muzicald 1n particular,
necesita inteligenta artificiala bazata pe algoritmi adaptivi
care pot accesa sursa proceselor transcendente. Cu alte
cuvinte, pentru a crea ceva ce nu a fost niciodatd vazut,
auzit sau experimentat inainte, trebuie sa existe
capabilitatea de a depdsi domeniile de cunoastere
obisnuitd, sd se aducd acea experientd In experienta
comund unde poate fi impartitd, intr-un univers de
interactiuni. O astfel de provocare are constienta de sine
ca o conditie prealabild si prezinta dificultati in ceea ce
priveste metoda si evaluarea.

Karlheinz Stockhausen, tatdl muzicii electronice, in ciclul
de muzica intuitivd Aus den sieben Tagen din 1968, a
propus un idiom educativ si interpretativ care descrie o
posibild paradigmd a cunoasterii transcendente. Desi
bazat pe cunostinte stravechi (Popean 2015) care nu au
fost explicate sau explorate dincolo de actul artistic in
in intregime dincolo de zona de confort a corpusului
comun al educatiei muzicale, cel putin la acea data. Unele
dintre problemele legate de propunerea lui Stockhausen
au fost lipsa stiintelor cognitive pentru a oferi un cadru de
lucru empiric, precum si lipsa de inteligentda artificiala
pentru a testa unele dintre ideile sale. Odata cu aparitia
tehnologiilor ~ avansate, idiomul educational si
interpretativ al lui Stockhausen devine un domeniu
posibil de explorare.

Tehnologii informatice si de comunicatie in domeniul muzical

The transcendent, defined here as symbolic meaning, is
not the domain of consciousness, but that of awareness.
In other words, a happening artwork representing the
state of education in the twenty-first century will not
spark any kind of philosophical debate in a passing bird.
However, self-awareness has the innate capability
required to assess the transcendent and therefore
symbolic meaning of a creation.

Although the process of creation is based on simple
algorithms, the end result of creation as well as its
interpretation cannot be contained in such causal artifacts
due to limitations inherent in the architecture of simple
algorithms. In fact, authentic creation is so open-ended in
terms of the limited success/failure paradigm that in
many cases any interpretation of the end result is just as
acceptable, many creative artifacts purposefully leaving
the audience to decide on an individual basis whatever
meaning the artifact may bear or represent. In such a
situation, the algorithm does not have the closing feed-
back loop necessary to complete the success/failure
assessment since no single result can be secured. As far
as algorithms are concerned, that represents a dead end
from where further assessment is not possible, unless, of
course, a new category of algorithms are introduced:
adaptive algorithms.

Adaptive algorithms are able to assess environmental
variables outside of the algorithm itself, understand such
variables, react to such variables, interact with such
variables, test new possibilities of interaction, improve
upon itself and therefore develop itself in real-time in
order to be able to adapt to new environmental
challenges. The authentic and original interpretation of a
creative act represents such a challenge. As a result,
vocational education in general as well as artistic and
music education in particular requires artificial
intelligence based on adaptive algorithms which can tap
into the source of transcendent processes. In other words,
in order to create something never seen, heard or
experienced before, one must be able to transcend the
domains of common knowledge, tap into such a source of
transcendent knowledge, then bring back that experience
into common experience where it can be shared in a
universe of interactions. Such a challenge has self-
awareness as a prerequisite and presents difficulties
regarding method and assessment.

Karlheinz Stockhausen, the father of electronic music, in
his 1968 Aus den sieben Tagen cycle of intuitive music
(Stockhausen 1970) proposed an educational and
interpretative idiom which describes a possible paradigm
of transcendent knowledge. Although based on ancient
knowledge (Popean 2015) not explained or even explored
beyond the artistic act itself, this cycle shed light on a
possibility found in its entirety out of the comfort zone of
the common body of music education, at least at that
time. Some of the problems with Stockhausen’s
proposition were lack of cognitive sciences to provide
empirical framework as well as lack of artificial
intelligence to test some of his ideas. As the advanced
technologies have arisen, Stockhausen’s educational and
interpretative idiom becomes a possible domain of
exploration.
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AIDUCATIE

Paradigma centrata pe student, care se presupune cid ar
defini multe din sistemele educationale in vigoare, este
un ideal educational care nu reuseste in implementarea sa
practicd. Desi educatia personalizata pe student poate
avea cele mai bune rezultate posibile din punct de vedere
al individului, cata vreme curicula si testele standardizate
generale sunt incd in vigoare, interesul real 1in
invatamantul complet personalizat este cel mult marginal.
Exista un set larg de competente generale pe care fiecare
subiect trebuie sa le dobandeascd pentru a deveni un
membru functional al societatii si a umanitatii in general.
Pe langa acest fapt, fiecare individ are trasaturi unice care
conduc la o stare de prosperitate maxima atunci cand sunt
cultivate si exploatate in mod corespunzator.

in timp ce ideea de instruire personalizatd nu este noua,
implementarea sa nu s-a facut niciodatd in masa din
cauza lipsei de fezabilitate, deoarece un profesor nu poate
oferi instructic paraleld personalizatd in timp real la
nenumarati studenti privati, In acelasi timp. Din toate
tehnologiile avansate disponibile, inteligenta artificiala
este una cu cele mai bune sanse de a putea conduce orice
numar de clase personalizate de studenti, simultan,
inclusiv cele de substantd vocationala si creativa, cata
vreme algoritmii adecvati sunt dezvoltati.

Accesul la o serie de baze de date cu date suficiente
pentru a oferi o analiza statistica in timp real a celor mai
bune practici, avind in acelasi timp capacitatea de a
prevedea noi metode, metodologii si posibilitati
educationale si rezultate, face inteligenta artificiald mai
mult decat un mediu de interactiune bazat pe cunoastere
dobandita, in fapt, un sistem ecologic capabil sa se
adapteze la situatii noi, educationale sau de altd natura.
Un astfel de efort poate fi paralel cu eforturile Google
Deep Mind de a ,,Rezolva inteligenta. Utilizati-o pentru a
face lumea un loc mai bun“ (Deep Mind 2018), spre
exemplu, prin crearea de medii de Invatare situationale
care conduc elevul la depasirea profesorului lor in
cunoastere si aplicare (Schmitt 2018). in cazul unui
student uman, depasirea unui profesor Ai pe deplin
constient si apt, ar insemna eventuala avansare la un tip II
sau III de civilizatie (Kardashev 1964), cu stipanirea
completd a energiei si a caldtoriei spatiale. O astfel de
posibilitate poate fi exploatatda prin implementarea
integrald a algoritmilor adaptivi auto-actualizanti. Cu
toate acestea, in starea actuald a inteligentei artificiale
inseamna acces la o arie vastd de baze de date si evaluare
in timp real a celui mai bun praxis educational general si
individual, impreuna cu putind invatare interactiva,
departe incd de interactivitate completd, chiar daca
standardul actual va fi setat ca fiind robotul Ai interactiv
Sophia (Hanson Robotics 2018).

In ceea ce priveste educatia muzicala, aparitia unor agenti
cu inteligenta artificiala ar putea da nastere unei ocazii
unice in care studentii primesc instructiuni si feedback
care se potrivesc cel mai bine nevoilor lor in timpul
studiului instrumental/vocal, ceea ce reprezintd, de
obicei, timpul in care se dobandesc obiceiuri eronate din
lipsa unei supravegheri calificate. Reducerea timpului
necesar pentru atingerea maiestriei muzicale si extinderea
artificiale ar putea TInsemna consolidarea gandirii
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AIDUCATION

The student-centered paradigm which supposedly defines
many of the educational systems in effect is an
educational ideal that fails in its practical
implementation. Although student-customized education
may bear the best possible results from an individual
standpoint, for as long as general standardized testing and
curriculum are still in place, the real interest in fully
implementing personalized education is at best marginal.
There is a wide set of general skills that each subject
must acquire in order to become a functional member of
society and humanity at large. Aside from that fact, each
individual has unique traits that lead to a thriving state
when properly cultivated and exploited.

While the idea of personalized instruction is not new, its
implementation never reached mass scale due to lack of
feasibility as a teacher cannot offer parallel personalized
instruction to scores of private students, all at once. From
all the advanced technologies available, artificial
intelligence is one with the best chances of being able to
lead any number of personalized private student classes,
all at once, including those of vocational and creative
substance for as long as the proper algorithms are
developed.

Access to an array of databases with enough data to
provide real-time statistical analysis of best practices
while at the same time having the capability to foresee
new methods, methodologies and educational
possibilities and outcomes, makes artificial intelligence
more than just an acquired-knowledge-based medium of
interaction, in fact an ecological system capable of
adapting to new situations, educational or otherwise.
Such effort may parallel Google’s Deep Mind efforts to
“Solve intelligence. Use it to make the world a better
place” (Deep Mind 2018), for example by creating
situational learning environments that lead students to
surpass their teacher in knowledge and application
(Schmitt 2018). In the case of a human student, to surpass
a fully conscious and apt A.l teacher could mean
eventual advancement into a type II or III civilization
(Kardashev 1964) with complete mastery of energy and
space travel. Such possibility may be exploited through
full implementation of self-actualizing adaptive
algorithms. However, with the current state of artificial
intelligence it means access to a vast array of databases
and real-time assessment of best educational praxis both
general and individual along with some interactive
learning, far still from full interactivity even if the current
standard is to be set as the Al interactive robot Sophia
(Hanson Robotics 2018).

In terms of music education, the advent of artificial
intelligence-powered agents may give rise to a unique
opportunity where students receive instruction and
feedback best-suited to their needs during their
instrumental/vocal practice time, which is usually when
bad habits are acquired due to lack of qualified
supervision. Reducing the time necessary to reach
musical mastery and expanding the possibilities of
expression through artificial intelligence could mean



metacognitive, dobandirea de competente de transfer de
mare adancime si scop, precum si dezvoltarea unui creier
robust si capabil, care sd depaseasca cu mult nivelurile
actuale de experienta si inteligentd asociativa, care este
fundamentul creativitatii.

CONCLUZII

Educatia traditionala care se bazeaza In mare masura pe
algoritmi ne-adaptivi poate ajunge sa fie repede depasita
intr-o societate infuzatd de inteligenta artificiald. Reusita
in abordarea noilor seturi de caracteristici si nevoi ale
studentilor, care rezultd din interactiunea cu tehnologii
avansate emergente, poate duce la un imens castig
financiar, economic, social si politic, precum si de
oportunitate la scard globald, deoarece educatia este
combustibilul tuturor acestor procese. Nereusita va avea
ca si consecintd opusul acestora, din nou un algoritm
binar fundamental in functiune. Inteligenta artificiald
bazatd pe algoritmi adaptivi auto-actualizanti poate
deveni un jucator-cheie intr-o noua paradigma
educationald axata pe instruirea personalizata a elevilor.
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enhancing metacognitive reasoning, acquisition of
transfer skills of great depth and breath as well as the
development of a robust and capable brain greatly
exceeding the current levels of experiential and
associative intelligence which is the foundation of
creativity.

CONCLUSIONS

Traditional education which relies heavily on non-
adaptive algorithms may become quickly obsolete in an
artificial intelligence-infused society.  Successfully
addressing the new sets of student characteristics and
needs arising from the interaction with emerging
advanced technologies may lead to tremendous financial,
economical, societal and political gain, as well as
opportunity at a global scale since education fuels all of
these processes. Failure will have as a consequence the
opposite, again an underlying binary algorithm at work.
Artificial intelligence based on self-actualizing adaptive
algorithms may become a key player in a new
educational paradigm focused on student-personalized
instruction.
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