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REZUMAT

Improvizatia muzicald este la fel de mult o forma de arta
pe cat este o forma de educatie cu un mare potential de
transfer. Desi este asociata de obicei cu muzica de jazz,
improvizatia are o istorie lungd si neintreruptd, care
poate fi urmarita de-a lungul intregii istorii a muzicii.
Elevii pregatiti clasic nu sunt educati in improvizatie, nu
face parte din programa de muzica clasica, educatorii nu
au o astfel de pregatire si nu se simt confortabil sa
improvizeze §i, prin urmare, sa predea improvizatie. Cu
toate acestea, studentii pot beneficia mult de acest tip de
formare, imbundatdtindu-si  semnificativ  tehnica  si
abilitatile de prestatie artistica si, de asemenea,
creativitatea,  asumarea  calculata a  riscurilor,
flexibilitatea  mintii, capacitatea de a observa
oportunitdti, o mai mare constientizare a mediului lor,
abilitati intra- si interpersonale, abilitati sporite de
comunicare si multe altele. O solutie posibila la lipsa
abilitatilor de improvizatie a profesorilor si nevoia
elevilor de o astfel de oportunitate educationala este ca
acestia sa invete bazele programarii vizuale cu scopul de
a crea aplicatii pentru improvizatie care implicd
electronice live si sa le foloseasca in clasa sau in alte
situatii educationale.

Cuvinte cheie

Programare vizuald, patcher, educatie muzicala,
improvizatie, invatdmant centrat pe student

IMPROVIZATIA

O parte semnificativdi din cercetdrile din domeniul
neurostiintelor, educatiei si altor domenii ale cunoasterii
releva virtutile improvizatiei vazute ca ,,oferind beneficii
intrinseci sanatatii sau bundstarii (MacDonald &
Wilson, 2014), ca ,mijloc puternic de exprimare si
comunicare cu ceilalti, facilitind auto-actualizarea si
conexiunile mai profunde cu colegii“ (Landau & Limb,
2017), ca ,metoda pedagogicd pentru predarea
improvizatiei muzicale bazatd pe dezvoltarea reflectiei,
rationamentului si meta-cunoasterii‘ (Biasutti, 2017) si
chiar ca motivator al excelentei in educatie (Luquet,
2015).

Desi perceputd mai ales ca o abilitate asociatd cu muzica
de jazz in special, improvizatia are o istorie perpetua care
traverseaza intreaga istorie a umanitatii, muzicald sau de
altd naturd. O gasim In felul in care materialul muzical
ceremonial a fost dezvoltat in societdtile arhaice si 1n

ABSTRACT

Musical improvisation is as much a form of art as it is a
form of education with great potential for transfer.
Although  associated — usually with jazz — music,
improvisation has a long and unbroken history that can
be traced throughout the entire music history. The
classically-trained students do not receive education in
improvisation, it is not part of the classical music
curriculum, the educators themselves do not have such
training and are not comfortable improvising and
therefore teaching it. However, students can greatly
benefit from this type of training by greatly enhancing
their technique and performing skills and also by
developing a set of other important skills such as
creativity, calculated risk-taking, flexibility of mind,
capacity to notice opportunities, greater awareness of
their environment, intra- and interpersonal skills,
enhanced communication abilities and more. One
solution that would address teachers’ lack of
improvisational skills and students’ need for such
educational opportunity is for educators to learn basic
visual programming in order to create applications for
improvisation that involve live electronics and deploy
them in classroom or other educational situations.
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IMPROVISATION

A good share of research in neuroscience, education and
other domains of knowledge reveals the virtues of
improvisation seen as “offer[ing] intrinsic benefits to
health or wellbeing” (MacDonald & Wilson, 2014), as a
“powerful means to express oneself and communicate
with others, facilitating self-actualization and deeper
connections with peers” (Landau & Limb, 2017), as a
“pedagogical method for teaching music improvisation
based on the development of reflection, reasoning, and
meta-cognition” (Biasutti, 2017) and even as motivator
for excellence in education (Luquet, 2015).

Although perceived mostly as a skill associated with jazz
music in particular, improvisation has a perpetual history
that crosses throughout the entire history of humanity,
musical and otherwise. We find it in the way ceremonial
music material was developed in archaic societies and
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culturile antice asiatice, in muzica occidentald timpurie,
ca o mare abilitate pentru muzicianul baroc, in cadentele
clasice si operatice ale artistilor lirici, In ornamentarea
muzicii traditionale din toate culturile, in muzica
avangardistd a secolului al XX-lea si chiar In muzica rap
actuala, 1n artele vizuale, ca sdmantd a tuturor marilor
descoperiri etc. Improvizatia se regaseste si in modul in
care muncitorii rezolva cateodata probleme pe santierele
de constructii, iIn modul in care riazboiul modern se
desfasoarda wuneori din cauza unor circumstante
neprevazute, 1n curtare, in cercetare sau chiar in
rezolvarea problemelor de orice fel care pareau cd nu au
o solutie nici un rezultat pozitiv si asa mai departe.
Improvizatia este semnul distinctiv al creativitatii si
chintesenta intrebarii ,,ce-ar fi daca ...?*

In contextul particular al muzicii, improvizatia inseamni
a produce material nou care nu este cunoscut in prealabil,
pentru a gasi rezolutii noi si neasteptate la modelele
muzicale deja existente si bine cunoscute sau pentru a
crea pe loc ceva al carui rezultat final este complet
neprevazut, asemandtor cu o scufundare controlatad in
necunoscut. Acest lucru se poate face In contextul unui
cadru de referintd deja existent, cum este secventa
armonica si/sau ritmica si formala, sau pur si simplu fara
niciun cadru de referintd, asa cum poate fi cazul unei
improvizatii solo de tip cum-iti-vine la instrument sau
voci.

Desi formulele muzicale invatate anterior pot fi prezente
intr-un material improvizational, ideea este intotdeauna
sa ne straduim sa obtinem ceva nou, original, suficient de
strdin pentru a ne incanta si a ne uimi atdt pe interpreti,
cat si pe public, dar si suficient de familiar, astfel incat sa
ne putem bucura de aceasta. Cu alte cuvinte, oamenii sunt
incantati de noutate intr-o anumitd proportie de abatere
de la ceea ce este perceput ca fiind zona lor de confort.
Doar cei care se cultiva 1n tehnici improvizatorice pentru
o perioadd lungd de timp pot incepe sa aprecieze si
formele mai extreme de improvizatie care nu seamana cu
nimic cunoscut si, prin urmare, aceasta poate fi o
adevaratd provocare chiar si pentru un gust personal
cultivat.

Improvizatia este uneori confundata cu aleatorismul liber
sau controlat sau cu operatiile intampldtoare si chiar cu
muzica intuitivd, desi inventatorul acesteia din urma,
Karlheinz Stockhausen, a fost destul de clar cu privire la
diferenta dintre cele doua:

In muzica intuitiva, incerc s scap de orice este
stabilit muzical ca stil. In muzica improvizata,
exista intotdeauna un element de baza. . . pe care
bazezi improvizatia. . . esti 1n acel stil. . . incd nu
au eliminat acest lucru (Stockhausen & Cott,
1974).

Desi se poate argumenta ca un element de improvizatie
poate fi prezent in toate aceste procese muzicale (cu
exceptia muzicii intuitive desi, In cele mai multe cazuri,
din pacate este interpretatd tot ca improvizatie), este
totusi important sd intelegem diferentele dintre aceste
procese si cum sd le aplicam corespunzitor 1in
invatdmantul general spre beneficiul studentilor si al altor
profesionisti aflati in formare.

Improvizatia necesitd curaj, stima de sine si o puternica
dependenta de sine, cunoasterea propriului potential si
nivel de abilitate, tehnica excelentd si cunoastere a
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ancient Asian cultures, in early Western music, as a great
skill for the Baroque musician, also in the Classical and
opera cadences of lyrical artists, in the ornamentation of
traditional music from all cultures, in the avant-garde
music of the twentieth century and even in the current rap
music, the visual arts, as the seed of all great discoveries,
and more. Improvisation is also found in the way workers
may solve problems in construction sites, in the way
modern warfare is sometimes carried out due to
unforeseen circumstances, in courtship, in research, or
even in solving problems of any kind that seemed to not
have a solution nor a positive outcome, and so on.
Improvisation is the hallmark of creativity and the
quintessence of “what if...?”

In the particular context of music, improvisation means to
produce new material that is not known beforehand, to
find new and unexpected resolutions to already-existing
and well-known musical patterns or to create on the spot
something whose final outcome is completely
unforeseen, much like a controlled dive into the
unknown. This can be done in the context of an already-
existing frame of reference, hence the harmonic and/or
rhythmic and formal sequence, or simply without any
particular frame of reference as it may be in the case of a
stream-of-consciousness solo instrument or voice
improvisation.

Although previously-learned musical formulas may be
present within an improvisational material, the idea is
always to strive for something new, original, foreign
enough to thrill and amaze us both performers and
audience but also familiar enough so we can still enjoy it.
In other words, people delight in novelty within a certain
measure of deviation from what is perceived as their
comfort zone. Only those who cultivate themselves in
improvisation for a long period of time may start to enjoy
the more extreme forms of improvisation that hardly
resemble anything known and thus can be a real
challenge even to a cultivated personal taste.

Improvisation is sometimes mistaken for free or
controlled aleatoricism or chance operations and even
for intuitive music although the inventor of the latter,
Karlheinz Stockhausen, was quite clear on the difference
between the two:

In intuitive music, 1 try to get away from
anything that is musically established as style. In
music that is improvised, there is always some
basic element . on which you base the

improvisation . . . you are in that style . . . they
haven’t eliminated this (Stockhausen & Cott,
1974).

While some element of improvisation can be argued for
in all of these musical processes (with the exception of
intuitive music although in most cases it is unfortunately
performed as such), it is nevertheless important to
understand the differences between these processes and
how to best apply them in general education for the
benefit of students and other professionals in training.

Improvisation takes courage, high self-esteem and strong
reliance on self, knowledge of one’s own potential and
level of skill, excellent technique and knowledge of the



instrumentului, stilului si a subiectului in general, mare
creativitate si, mai presus de toate, capacitatea de a asuma
un risc calculat, mai ales atunci cand este prezent un
public, toate acestea fiind calititi de care studentul de
astazi are nevoie din abundenta. Improvizatia este lipsita
de gen, este indiscriminatorie, este provocatoare, plind de
satisfactii, un excelent apel la autorealizare si o masurd
reald a abilitatii, relativ usor de invatat si plind de
oportunitati de auto-invatare.

ELECTRONICE LIVE

Sintetizatoarele au fost Tmbratisate de cultura globala
actuald pand la asimilarea completd. In prezent, existd
putind sau aproape nici o muzica interpretatd, inregistrata,
difuzata si produsa pentru distribuirea n masa care nu
foloseste niciun fel de sunet sintetizat. Exceptii pot fi
repertoriul muzical clasic, putina muzicd acustica
interpretata inca, precum si tipurile traditionale de
muzicd, desi este de mentionat faptul cd acestea, de
asemenea, sunt supuse imbunatatirii si manipularii
digitale pentru a satisface diferite standarde de
masterizare pentru distributie mass-media. Cu toate
acestea, spre deosebire de noile tehnologii disruptive din
care un exemplu notabil este inteligenta artificiala,
sintetizatoarele sunt o tehnologie vazuta intotdeauna ca o
oportunitate, un instrument necesar in procesul creativ
care se straduieste intotdeauna sa descopere noi
modalitati de exprimare: ,,Nu am fost niciodata ingrijorat
ci sintetizatoarele vor inlocui muzicienii. In primul rand,
trebuie sa fii muzician pentru a face muzica cu un
sintetizator (Gross, 1997).

Chir si 1n situatia in care ignordm toate Incercarile nainte
de inceputul secolului al XIX-lea, muzica electronica sau
sintetizatd a parcurs o cale lunga si dramatica incepand cu
1876, cand Elisha Grey a inventat Transmitdatorul
telegrafic electro-armonic cu tastaturd, cunoscut si sub
denumirea de Telegraf Muzical.

Inventia mea consta, In primul rand, intr-o arta
noud de a produce impresii muzicale sau sunete
prin intermediul unei serii de lamele vibrante
reglate corespunzitor sau bare puse in actiune
printr-o serie de taste care deschid sau inchid
circuite electrice. De asemenea, constd intr-o
noua artd de a transmite melodii astfel produse
printr-un circuit electric si de a le reproduce la
capatul receptor al liniei (Grey, 1876).

Cu toate acestea, a mai durat 30 de ani de alte descoperiri
pand cand, in 1906, Thaddeus Cahill a inventat primul
sintetizator electronic, Telharmonium, cunoscut si sub
denumirea de Dynamofon, un instrument cu o greutate de
200 de tone care transmitea muzica prin linii telefonice.
Un esec complet din punct de vedere muzical datoritd
calitatii sunetului, disparitia sa rapida a fost provocata de
aparitia radioului; cu toate acestea, 1nsd, a declansat
nasterea muzicii electronice.

Un numdr de doud decenii urmatoare, bogate 1in
dezvoltare tehnologica, a adus Arcul Cdntator al lui
William Duddell in 1899, Sintetizatorul de sunet
Helmholtz din 1905 al Companiei Max Kohl AG,
Choralcelo din 1909 si Dispozitivul de producere a
sunetului din 1912 al lui Melvin Severy, Orga fara fir a
lui Georges Désilets din 1914, Pianul Audion din 1915 al
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instrument, style and the subject in general, great
creativity and, above all, the capacity to assume a
calculated risk, especially when an audience is present,
all of which being qualities that today’s student can use
in abundance. Improvisation is genderless, not
discriminatory in any way, challenging, highly
rewarding, an excellent wake-up call to self-realization
and measure of skill, relatively easy to learn and full of
self-teaching opportunities.

LIVE ELECTRONICS

Synthesizers have been embraced by the current world
culture to the point of complete assimilation. Currently,
there is little to almost no music performed, recorded,
broadcasted and produced for mass distribution that does
not have some sort of synthesized sound in it. Exceptions
may be the classical repertoire of music, the little
acoustic music still performed, and the traditional types
of ethnic music, although it is worth mentioning that even
those are subject to digital enhancement and
manipulation in order to satisfy different mass-media
distribution mastering standards. However, unlike the
newly-developed disruptive technologies from which a
notable example is artificial intelligence, synthesizers are
a technology always seen as an opportunity, a much
needed tool in the creative process that always strives to
discover novel ways of expression: “I was never worried
that synthesizers would replace musicians. First of all,
you have to be a musician in order to make music with a
synthesizer” (Gross, 1997).

Even if we ignore all attempts prior to the turn of the 19
century, electronic or synthesized music has come a long
and dramatic way since 1876 when Elisha Gray invented
the Electro-Harmonic Telegraph Keyboard Transmitter
also known as the Musical Telegraph.

My invention primarily consists in a novel art of
producing musical impressions or sounds by
means of a series of properly-tuned vibrating
reeds or bars thrown into action by means of a
series of keys opening or closing -electric
circuits. It also consists in a novel art of
transmitting tunes so produced through an
electric circuit and reproducing them at the
receiving end of the line (Grey, 1876).

However, it took another 30 years of many other
discoveries until, in 1906, Thaddeus Cahill invented the
first electronic synthesizer, the Telharmonium also
known as the Dynamophone, a 200-tone instrument
which transmitted music through telephone lines. A
complete failure from a musical standpoint due to the
poor sound quality, its demise was swiftly brought about
by the advent of radio; however, it triggered the birth of
electronic music.

A short but rich in technological development couple of
following decades brought about the 1899 Singing Arc ot
William Duddell, the 1905 Helmholtz Sound Synthesizer
of the Max Kohl AG Company, the 1909 Choralcelo and
the 1912 Sound-Producing Device of Melvin Severy, the
1914 Wireless Organ of Georges Désilets, the 1915
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lui Lee De Forest, Pianul Optofonic din 1916 al lui
Vladimir Rossiné si Tonul Sintetic din 1918 al lui Sewall
Cabot care ne conduce la anul 1920 cand Thereminul sau
Thereminvox a fost dezvoltat de Lev Termen, de
asemenea cunoscut si sub numele de Leon Theremin.
Acesta a fost un instrument monofonic cu ton continuu si
timbru fix, realizat dintr-o antend metalicd, primul
instrument care a exploatat principiul heterodinarii.

O multitudine de alte instrumente brevetate anual ne
aduce 1n anul 1928 cand Maurice Martenot a inventat
Ondes Martenot, apoi in 1948 cand prima piesd
electroacusticd de Muzica Concreta cu sunete naturale
inregistrate a fost compusa de Pierre Schaeffer la IRCAM
sau Institutul de Cercetare si Coordonare in Acustica /
Muzica. Anul 1951 a adus aparitia Muzicii Electronice
compusa cu sunete generate electronic la Westdeutscher
Rundfunk care a condus, in 1956, la lucrarea Gesang der
Junglinge scrisa de Karlheinz Stockhausen, prima
compozitie care transforma sunetele naturale in sunete
sintetizate si viceversa. In Italia, materialul inregistrat
combinat cu sunete electronice la Studio de Fonologia
din Milano a condus la compozitii inovatoare ale lui
Luciano Berio si Bruno Maderna, tocmai la timp pentru
aparitia muzicii computerizate in 1957 la CCRMA sau
Centrul pentru Cercetare Computerizata in Muzicd si
Acustica de la Stanford.

Anii 1958-59 marcheaza crearea de catre Herbert Belar si
Harry Olson a Sintetizatorului de sunet RCA Mark II,
primul sintetizator electronic programabil care a folosit
role de héartie perforate pentru a primi instructiuni cu
privire la ton, volum, durata si timbru. Pionieri importanti
ai acelor vremuri au fost Paul Lansky, Milton Babbitt,
Vladimir Usachevsky, Otto Luening si Mario
Davidovsky, dintre care majoritatea au activat la
Studiourile Columbia-Princeton la trecerea in decada
anilor '60 cand, de asemenea, a fost inventat
Sintetizatorul Moog de catre Robert Moog in 1964 si
Sintetizatorul Buchla de catre Don Buchla, care a
construit instrumente pentru compozitie muzicald si
muzicd electronica live, precum si primele secventere
analoge.

A doua jumatate a secolului al XX-lea a fost dominata de
munca depusd la institutele de cercetare din Franta,
Germania, Italia si S.U.A. IRCAM este institutul
european pentru stiinte In muzicd si sunet, precum si
pentru muzica electroacusticd de avangardd. Crearea
IRCAM coincide cu aparitia dezbaterilor despre
modernism si postmodernism in culturd si arte si
gazduieste o bibliotecd hibridd multimedia infiintatad in
1996, care contine mii de ore de muzica inregistratd si
articole stiintifice online, pe langd o mare colectie de
carti si partituri muzicale. Printre pionierii importanti se
afld Pierre Boulez, Luciano Berio, Max Mathews, John
Chowning (lucrare de pionierat in sinteza FM), Miller
Puckette  (inventatorul programului Pure Data,
precursorul programului Max/MSP), Tristan Murail,
Harrison Birtwistle, Pauline Oliveros, Kaija Saariaho,
Karlheinz Stockhausen si multi altii. IRCAM gazduieste,
de asemenea, Ensemble InterContemporain, specializat in
muzicd clasicd contemporand, un model pentru multe
ansambluri mari din Europa, precum Ensemble Modern si
Klangforum Wien.

In ceea ce priveste electronica live, Max (Cycling *74,
2021) a fost dezvoltat la sfarsitul anilor ’80 si este derivat
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Audion Piano of Lee De Forest, the 1916 Optophonic
Piano of Vladimir Rossing, and the 1918 Synthetic Tone
of Sewall Cabot which leads us to 1920 when the
Theremin or Thereminvox was developed by Lev Termen
also known as Leon Theremin. This was a monophonic
continuous-tone fixed-timbre instrument made from a
metal antenna, the first one to exploit the heterodyning
principle.

A wealth of other instruments patented on a yearly basis
brings us to 1928 when Maurice Martenot invented the
Ondes Martenot, then to 1948 when the first-ever
electroacoustic piece of Musique Concréte with
recordings of natural sounds was composed by Pierre
Schaeffer at IRCAM or Institut de Recherche et
Coordination Acoustique / Musique. 1951 brought about
the advent of FElectronische Musik composed with
electronically-generated sounds at Westdeutscher
Rundfunk which led, in 1956, to Karlheinz
Stockhausen’s Gesang der Junglinge, the first-ever
composition that morphed seamlessly natural sounds into
synthesized sounds and vice-versa. In Italy, recorded
material combined with electronic sounds at Studio de
Fonologia in Milan led to ground-breaking compositions
by Luciano Berio and Bruno Maderna, just in time for the
advent of computer music in 1957 at the CCRMA or
Center for Computer Research in Music and Acoustics
from Stanford.

1958-59 marks the design by Herbert Belar and Harry
Olson of the RCA Mark II Sound Synthesizer, the first
programmable electronic synthesizer which used punched
paper rolls in order to receive instructions regarding
pitch, volume, duration and timbre. Important pioneers of
that time were Paul Lansky, Milton Babbitt, Vladimir
Usachevsky, Otto Luening and Mario Davidovsky, most
of whom activated at the Columbia-Princeton Studios at
the turn of the decade into the ‘60s, also the time for the
invention of the Moog Synthesizer by Robert Moog in
1964 and the Buchla Synthesizer by Don Buchla who
built instruments for live electronic music and composing
as well as the first analogue sequencers.

The second half of the 20" century was dominated by
work done at institutes of research in France, Germany,
Italy and USA. IRCAM is the European institute for
science in music and sound as well as for avant-garde
electro-acoustical art music. The creation of IRCAM
coincides with the rise of the debates about modernism
and postmodernism in culture and the arts and it is host to
a multimedia hybrid library established in 1996
containing thousands of hours of recorded music and
online scientific articles in addition to a large collection
of music-related books and music sheets. Important
pioneers include Pierre Boulez, Luciano Berio, Max
Mathews, John Chowning (pioneering work on FM
synthesis), Miller Puckette (the inventor of Pure Data,
the precursor to Max/MSP), Tristan Murail, Harrison
Birtwistle, Pauline Oliveros, Kaija Saariaho, Karlheinz
Stockhausen, and many others. IRCAM is also home to
Ensemble InterContemporain, specialized in
contemporary classical music, a model for many large
ensembles in Europe such as Ensemble Modern and
Klangforum Wien.



din munca lui Miller Puckette in Pure Data (Puckette,
2021). Ca platforma multistratificatd, Max este un mediu
de programare vizuala bazat pe obiecte predefinite care,
conectate pe baza unor algoritmi simpli in patcher-uri si
subpatcher-uri (Puckette, 1988), pot genera, sintetiza,
manipula si interfata sunet cu un numar virtual nelimitat
de alte platforme media si periferice. Aceastd versatilitate
il face un candidat excelent pentru dezvoltarea unor
adevdrate platforme de predare-invatare centrate pe elev,
in care elevii invatd sa interactioneze cu un software
programat si compilat in Max. Deoarece improvizatia ca
instrument didactic poate aduce o serie de beneficii
pentru studenti, versatilitatea In programarea aplicatiilor
bazate pe Max poate fi un atu pentru orice profesor in
domeniul muzicii.

MAX-BASED STUDENT-CENTERED
IMPROVISATIONAL PLATFORM

Filosofia educatiei centrate pe elev/student se invarte in
jurul ideii de a face educatia o experientd personala,
deoarece studentii invata mai bine atunci céand
interactioneazd intr-o manierd directd si practicd cu
continutul pe care trebuie sa ajunga sa il stdpaneasca. Cu
alte cuvinte, pot exista discutii interminabile, conferinte
si articole despre cantatul la pian, prepararea unui anumit
tip de mancare sau construirea unui pod, conducerea unei
masini sau efectuarea unui anumit tip de interventie
chirurgicald; in realitate, pand cand cineva a cantat de
fapt la pian sau a creat acel tip de mancare, a construit un
pod, a condus o masind sau a efectuat o interventie
chirurgicald In viata reald, cunoasterea este doar
intelectuald si nu este integratd in cunoasterea
experientiala.

Cunoasterea practica intr-un mediu imersiv pare sa ofere
studentilor o serie de metadate cu privire la un subiect de
studiu, ceea ce confera un potential ridicat de stapanire a
subiectului, precum si de transfer catre alte domenii de
activitate si de dezvoltare a unor abilitdti transversale.
Avand in vedere contributiile importante ale
improvizatiei atunci cand este folositd ca instrument
educational, un bun exemplu al modului in care poate fi
pusd in practica este prin proiectarea unui mediu live-
electronic care sa raspunda studentului si, in acest fel,
implicd si imerseaza studentul complet in experienta de
invatare. Un astfel de mediu este descris mai jos,
conceput ca o platforma de improvizatie cu care elevii
interactioneaza pentru a invata si a practica improvizatia,
folosind orice instrument acustic sau voce. Exemplul dat
este adaptat la chitara clasica si electronice live; cu toate
acestea, poate fi adaptat la un numar practic nelimitat de
situatii de improvizatie, punctul principal al acestei
sarcini fiind crearea, de catre educator, a unui mediu
practic de invédtare, imersiv, centrat pe student, prin
improvizatie, folosind electronice live. In acest caz
particular, studentul are ocazia sa improvizeze, dar si sa
invete cum sa folsoeascd Max, sa Inregistreze si sa cante
impreuna cu mostre audio, sd gestioneze o compozitie in
timp real si sa lucreze cu material vizual pentru inspiratie,
o serie de sarcini care sunt toate invatate simultan fara
erori, oboseala si lipsa de profunzime in invatare asociate
de obicei cu multitasking-ul (Westbrook et al., 2018;
Calderwood et al., 2014; Sana et al., 2013).
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As far as live electronics are concerned, Max (Cycling
’74, 2021) was developed in the late ‘80s and is derived
from Miller Puckette’s work in Pure Data (Puckette,
2021). As a multilayered platform, it is a medium for
visual programming based on pre-defined objects that,
connected on the basis of simple algorithms in patchers
and subpatchers (Puckette, 1988), can generate,
synthesize, manipulate and interface sound with virtually
any number of other media platforms and peripherals.
This versatility makes it an excellent candidate for
developing true student-centered teaching and learning
platforms where students learn to interact with software
programmed and compiled in Max. Since improvisation
as a teaching tool can bring about a host of benefits for
students, versatility in programming Max-based
applications can be an asset to any music educator.

MAX-BASED STUDENT-CENTERED
IMPROVISATIONAL PLATFORM

The philosophy of student-centered education revolves
around the idea of making education a personal
experience since students learn better when interacting in
a hands-on, practical manner with the content they are
supposed to master. In other words, there can be endless
talks, conferences and articles about playing piano,
making a particular type of food or building a bridge,
driving a car or making a particular type of surgery; in
actuality, until one has actually played the piano or
created that type of food, built a bridge, driven a car or
performed real-life surgery, knowledge is only
intellectual and not integrated into one’s experiential
knowledge.

Practical knowledge in an immersive environment seems
to provide students with a host of metadata regarding a
subject of study that brings about a high potential for
mastery as well as transfer to other domains of activity
and the development of some transversal skills. Given the
important contributions of improvisation when used as an
educational tool, a good example of how it can be put
into practice is through designing a live-electronics
medium which responds to the student and thus involves
and immerses the student completely in the learning
experience. Such a medium is described below, designed
as an improvisational platform that the students interact
with in order to learn and practice improvisation, using
any acoustic instrument or voice. The example given is
tailored for classical guitar and live electronics; however,
it can be adapted to a virtually unlimited number of
improvisational situations, the main point of this task
being the creation, by an educator, of a hands-on student-
centered immersive learning environment through
improvisation using live electronics. In this particular
case, the student has an opportunity to improvise but also
to learn how to handle Max, to record and play along
with samples, to manage a composition in real time and
work with visual material for inspiration, a series of tasks
which are all learned at once without the errors, fatigue
and lack of depth in learning usually associated with
multitasking (Westbrook et al., 2018; Calderwood et al.,
2014; Sana et al., 2013).
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THE SNOW LION
- 3 little tunes...
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LEUL DE ZAPADA (SNOW LION)

Leul de =zdpada (Snow Lion) este un mediu
improvizational pentru instrument acustic sau voce
(chitara acustica in aceasta versiune) si electronica live
care dureaza cca 8 minute, compus din trei tipuri diferite
de interactiune cu electronice live, numite ,,melodii“.
Daca aceasta activitate este alocatd in timpul orelor de
clasa, mediul poate fi pregatit de catre profesor pentru
elev. Acest lucru poate fi realizat fie prin deschiderea
patch-ului in programul Max preincarcat, sau prin
utilizarea unei aplicatii deja compilate, produse cu
compilatorul Max. Daca sarcina urmeaza sa fie atribuitad
intr-o altd manierd (ex. online, sau in afara clasei etc.),
studentului i se oferd instructiuni despre cum sa acceseze
o arhiva digitald online care contine urmatoarele:

1. Cuprinsul si o descriere succintd a tuturor fisierelor
continute (format pdf):

e Snow_Lion.maxpat — patcherul original.
Doua subdirectoare: pics (care contine imagini) si
sounds (care contine sunete).

o 30 fisiere de imagine (001. jpg la 030.jpg) —
imagini cu mandale folosite pentru
prezentare vizuald;

o chimex.aif si  windx.aif —  sunete
preinregistrate folosite pentru bucle sonore.

Snow_Lion.doc — descrierea proiectului.

2. Un scurt ghid cu instructiuni:

e Foloseste presentation mode.

e Zoom out pana cand se pot vedea toate obiectele
deodata.

e  Prima melodie:

o Porneste (ON) metronomul in a patra
unitate de sus (galbend). Acesta va porni un
timer si prezentarea vizuald de mandale;

o Apasd butonul [Delay] si creeazd doud
tipuri de sunete:

= scurte, percusive;

= gesturi scurte: fragmente melodice
si acorduri in game pentatonice,
octatonice sau flamenco;

= combind specimenele Inregistrate
cu propria ta improvizatie dupa
plac.

o Improvizeaza timp de aprox. 3-4 minute sau
cat timp doresti.

o Apasa Butonul Rosu pentru a incepe a doua
melodie si, dupd o vreme, apasd Butonul
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- 3 little tunes...
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THE SNOW LION

The Snow Lion (Popean, 2016) is a ca. §-minute
improvisational medium for acoustic instrument or voice
(acoustic guitar in this particular version) and live
electronics, comprised of three different types of
interaction with live electronics, called “tunes.” If this
task is assigned during classroom time, the medium can
be prepared by the teacher for the student. This can be
achieved either by opening the patch into the preloaded
Max program or by wusing an already-compiled
application produced with the Max compiler. If the task is
to be assigned otherwise, the student is given instructions
on how to access an online package containing the
following:

1. Table of contents and brief description of all files
submitted (pdf format):

e Snow_Lion.maxpat — the original max patcher
Two subdirectories: pics (contains pictures) and
sounds (contains sounds)
o 30 pic files (001. jpg to 030.jpg) — mandala
images, used for slideshow
o chimex.aif and windx.aif — prerecorded
sounds used for sound loops

Snow_Lion.doc — description of the project.

2. A brief “how to” guide of instructions:

e  Use presentation mode
e Zoom out until you can see all items at once
1% tune:

o Turn ON the metro on the fourth upper unit
(yellow). That will start a timer and the
mandala slide show.

o  Press the [Delay] button and create sounds
of two kinds:

=  short, percussive.

= short gestures: melodic runs and
chords in pentatonic, octatonic
and/or flamenco scales.

= combine the recorded sounds with
your own performance at will.

o Improvise for about 3-4 minutes or for as
long as you like.

o Press the Red Button to start the second



[NO Delay] al primei melodii pentru a
obtine o tranzitie de tip atfaca intre melodii.

e A doua melodie (Snow Lion):

o

Ai apdsat deja Butonul Rosu care
declanseaza bucle sonore din doua sunete
diferite in ordine si stil aleator (inainte,
inapoi, de douad ori mai repede sau mai

incet):
=  wind;
= chimes.

Asteapta pana cand efectul de ecou al
ultimului tdu gest muzical dispare de la
sine.

Pentru versiunea cu chitara acustica:

* Poti interepreta melodia intitulata
Snow Lion care va dura aprox. 2
minute, in functie de tempo-ul pe
care 1l alegi;

= Pentru alte instrumente sau voce:
improvizeaza pe baza melodiei din
Snow Lion.

e A treia melodie (Est-Vest):

o

Dupa ce ai terminat a doua melodie, lasa sa
treacd o vreme pand cand ajungi la un
moment psihologic bun pentru a:
= opri buclele sonore prin apasarea
din nou a butonului rosu (X-ul
aparent dispare) si pentru a
= porni a treia melodie In timp ce

ultima bucla se canta automat dupa

ce ai oprit Butonul Rosu.
A treia melodie: Apasd Butonul Verde care
declanseazd un metronom vizual (rosu
intermitent); ai nevoie de acesta pentru a te
sincroniza cu Max. Fereastra metronomului
contine de asemenea o valoare numericd
(patrime/unitate de timp) care poate fi
schimbatd daca doresti, insd este setatd
automat la Patrimea=90; in plus, contine o
fereastrd cu numere care iti spune numarul
de fraze de 8 timpi care au trecut.
In felul in care este programat deocamdata,
Max va inregistra o perioada de 8 timpi (o
fraza), la momente anume, pe urma le va
reda pentru tine. in timp ce Max reda, tu
improvizezi. Pe durata primilor 8 timpi,
Max reproduce un instrument de percutie cu
sunet nalt care este In plus fatd de lumina
rosie ca sa poti sa intri In ritm. Acesta nu va
mai fi auzit ulterior, prin urmare trebuie sa
ramanem atenti la lumina rosie pentru
sincronizare.
in timpul celei de-a 5-a fraze, Max incepe
sa Inregistreze ce canti in canalul stang si va
reda in fraza a 6-a.
In timpul celei de-a 1l-a fraze, Max
inregistreaza in canalul drept si reda ambele
canale Incepand din fraza a 12-a.
La fraza a 16-a Max se opreste pret de doua
fraze, permitandu-ti sa faci ceva diferit; pe
urma incepe din nou sa te acompanieze de
la fraza a 18-a.
Max se va opri complet dupa fraza a 36-a.
Poti sa faci cadenta de incheiere dupa acel
moment, sau Inainte, situatie in care poti sa
reduci treptat volumul la Max folosind
Potentiometrul General din Panelul Galben.

Tehnologii informatice si de comunicatie in domeniul muzical

Delay] button of the 1% tune in order to
achieve an attaca transition between tunes.

e 2" tune (Snow Lion):

O

You already pressed the Red Button that
loops in random order and style (forward,
backward, twice as slow or as fast) two
different sounds:
=  wind
=  chimes
Wait until the delay of your last gesture
fades off by itself.
For the acoustic guitar version:
=  You may perform the tune entitled
Snow Lion (Annex 1) which
should last approx. 2 minutes or
so, depending on the tempo you
choose.
= For other instruments or voice:
improvise based on the Snow Lion
tune provided.

e 3" tune (East-West):

O

After you finished the second tune, give it
some time until it is a good psychological
moment to:
= turn off the loops by pressing again
the Red button (the X mark clears
out);
=  Start the third tune while the last

loop performs itself after you

stopped the Red button.
The third tune: Press the Green Button that
triggers a visual metronome (red blinking);
you need that in order to synchronize with
Max. The metronome window also contains
a numerical value (quarter / beat) which can
be changed if you choose to do so but it is
set by default at Qt.=90; in addition to that
it contains a number box which tells you the
number of 8-beat phrases performed.
The way it is set-up now, Max will record
for eight beats (one phrase) at certain times,
then play back for you. While Max plays
back, you improvise. For the first 8 beats
Max is giving you a high pitched percussion
instrument in addition to the red blinking
light so you can set yourself in the groove.
That will not be heard anymore after that so
you really need to pay attention to the red
light for synchronisation.
During the 5% phrase, Max starts recording
on the left channel what you perform and
plays back for you starting on phrase 6'.
During the 11" phrase Max records on the
right channel your performance and plays
back both channels starting on the 12%
phrase.
At the 16" phrase Max stops for two
phrases allowing you to do something
different; then starts back to accompany you
at phrase 18,
Max will stop completely after phrase 36.
You can either choose to make your closing
figure after that or before and fade out Max
using the Master Fader on the Yellow panel.
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o Pentru a treia melodie, se poate folosi un
model de rif in stil flamenco, Insa orice
altceva similar este la fel de bun. Pentru
restul melodiei poti improviza in stil
flamenco sau in orice alt stil, in functie de
gustul tdu muzical si spiritul tau de
aventura.
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o Dupa ce ai terminat improvizatia, opreste
prezentarea de imagini. Aceasta contine 30
de imagini cu mandale, expuse la intervale
de 5 secunde. Acestea vor continua sa fie
expuse independent de durata improvizatiei;
insa pot servi ca obiect inspirational pentru
improvizatie.

o Distreaza-te!

3. In afara patcher-ului/codului sursd Max si a fisierelor
necesare deruldrii proiectului (imagini si sunete), mai este
necesar un calculator conectat la un sistem audio stereo si
care poate rula Max sau o aplicatie compilata in Max.

‘.

PATCHER-UL

Cu toate cd Max permite cateva tipuri de interactiune cu
interfata grafica cu utilizatorul (GUI), patcher-ul Max a
fost proiectat sd fie cat mai simplu posibil de operat,
singurele interactiuni ale studentului cu acesta fiind prin
cele trei paneluri maro si un panel galben in Modul de
prezentare.

The Snow Lion - 3 little tunes... by Minai P.

Patcherul este compus din patru blocuri de control,
fiecare cu o functie specifica:

1. Bloc A: Centru de control;

2. Bloc B: Delay Router — Foloseste un obiect de
tip colectie care declanseaza diferite tipuri de
ecou;

3. Bloc C: Signal Router — Foloseste un obiect de
tip colectie care va porni/opri obiecte de tip
poarta pentru a trimite semnal pe canalul stang
sau drept;

4. Bloc D: Block de test — Generator de semnal.
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o For the third tune, a guitar pattern in
flamenco style can be wused, however,
something similar may be just as
appropriate. For the rest of it, you could
improvise in flamenco style or else, based
on your own taste and spirit of adventure.
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o After you finished the improvisation, stop
the slideshow. The slideshow contains 30
mandala pictures, exposed at a 5-second
rate. They will keep rotating independently
from the duration of the improvisation;
however, they may serve as an inspirational
tool for your improvisation.
o Have fun!
3. Aside from the Max Patches/source code and all files
needed to run the project, a computer hooked up to a
stereo sound system and running Max or a compiled max
application will also be required.

THE PATCHER

Although Max allows for a few ways of GUI (Graphical
User Interface) interaction, the Max patcher was designed
to be as simple as possible, the only student interaction
with it being the three brown and one yellow panels in
Presentation Mode.

The Snow Lion - 3 little tunes... by Mihai P.

The patcher is comprised of four control blocks, each
with a specific function:
1. Block A: Control Center
2. Block B: Delay Router - Uses a collection that
will trigger different delays
3. Block C: Signal Router - Uses a collection that
will turn on/off gates to send L and/or R
4. Block D: Test block - Signal Generator
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Unitatea de Groove foloseste sunete pre-inregistrate
din buffer-uri:

Butonul Rosu porneste a 2-a sectiune a piesei;
declanseaza un bang la fiecare 5 sec.; foloseste
diferiti timpi pentru Intarzieri; tipareste printr-un
router siun selector.

Butonul de Play deruleaza esantioane sonore in
4 feluri diferite folosind obiectul counter/select.
Dispune de potentiometre pentru signal gain
control.

Unitatea Metro/Counter/Select controleaza timpul si

ritmul:

Inregistreazi si reda live, separat pe canalul din
stanga si din dreapta precum si deodata pe
ambele canale.

Mentine bucle sonore pana la sfarsit.

Dispune de fade-off Master Control.
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The Groove unit uses prerecorded sounds from

buffers:

Red button starts the 2" section of the piece;
triggers a bang every 5 sec.; employs different
delay times; types through router and selector.
Play button plays the loaded sample in 4
different ways using counter/select.

Features signal gain control faders.

The Metro/Counter/Select unit controls time and
timing control:

Records live performance and plays back, on the
left channel, on the right channel, and on both
channels.

Keeps looping until the end

Features the Master Control fade-off
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Unitatea de Semplare

e Permite inregistrarea de sunete precum si
redarea in bucla a acestora.

e Permite redarea inainte, 1napoi si de doud ori
mai lenta sau mai rapid.

e Permite tempo variabil, fie presetat, fie
modificat manual.

e Dispune de un master fader pentru controlul

vg!ymului.

s : '

Unitatea de prezentare vizuala

e Dispune de un metronom care declanseaza
afisarea unei secvente de imagini la un interval
de 5 secunde. Aceste imagini pot fi schimbate cu
orice alt set de imagini, citd vreme numele
fisierelor si directorul aferent raman aceleasi.

e Imaginile sunt afisate in prezent intr-o zona
desemnatd a patch-ului Max, utilizand un obiect
dedicat. Cu toate acestea, tot continutul vizual
poate fi trimis catre un periferic pentru afisare in
medii diferite, dacd sunt furnizate astfel de
conexiuni si periferice.
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in modul de prezentare, unitatea de prezentare vizuali
aratd mult mai simplu pentru ca toata informatia care nu
este absolut necesarid este ascunsa, facand loc unei
interfete GUI elegante.
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The Sampler unit

e Allows for mono left/right and stereo sound
recording and looping.

e Allows for playback forwards, backwards and
twice as slow (1/2 regular tempo).

e Allows for variable tempo, either preset or
changed manually.

e Connected to a master fader for volume control.
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The slideshow unit

e Features a metro that triggers the display of a
sequence of images at a S-second interval. These
images could be changed with any other set of
images given that the file names and the
respective directory remain the same.

e The images are currently displayed within a
designated area of the Max patch, using a
dedicated object. However, all visual content
could be sent to a peripheral for display in
different environments, given that such
connection and peripherals are provided.
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In presentation mode, the slideshow unit looks a lot
simpler as all unnecessary information is hidden away,
making room for an elegant GUI:



CONCLUZIE

Aplicatiile de improvizatie asistatd de electronicd live
bazate pe Max permit studentului sa fie complet imersat
intr-un mediu in care fiecare sarcina declanseaza o
experientd educationald prin utilizarea improvizatiei
asistate de electronicd live cu material audio-vizual.
Competenta profesorului in programarea vizuald poate
crea o serie de oportunitati de invatare pentru studenti,
care sunt imposibil de reprodus prin alte mijloace fara
investitii substantiale de timp si resurse.

CERCETARE

Pentru a creste si mai mult nivelul de complexitate in
improvizatie si pentru a reduce nivelul de interactivitate
fizica cu Max 1n vederea unui procent de imersiune mai
mare, cercetarile ar putea studia impactul educational al
automatizarii complete a declansatoarelor de evenimente
utilizind senzori de finaltime muzicala, intensitate,
culoare de lumind sau chiar expresii faciale prin
interfatare cu inteligenta artificiald, permitdnd totusi
accesul flexibil la puncte de repetitie specifice. Mai mult,
intreaga interactiune ar putea fi controlatd de inteligenta
artificiala, astfel incat sd ofere si sd primeascd
bidirectional indicii audio-vizuale pentru schimbari de
fraza, la fel ca intr-o situatie din viata reald in care
studentul ar interactiona cu alti studenti in timpul
improvizatiei muzicale in grup.
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CONCLUSION
Max-based  live-electronics-assisted ~ improvisational

applications allow the student to be fully immersed into
an educational environment in which each task triggers
an educational experience by use of live-electronics
assisted improvisation with audio-visual material.
Teacher competence in visual programming may create a
host of learning opportunities for students that are
impossible to reproduce by other means without
substantial investment of time and resources.

RESEARCH

In order to further increase the level of complexity in
improvisation and decrease the level of physical
interactivity with Max for greater immersion, research
could study the educational impact of complete
automation of event-triggers using sensors of pitch,
intensity, light color or even facial expressions by
interfacing with Al, while still allowing flexible access to
specific rehearsal points. Furthermore, the entire
interaction could be Al-controlled so as to give and
receive back and forth auditory and visual cues for phrase
changes, much like in a real-life situation in which the
student would interact with other students in a group
music-making setup.

SNOW LION

for acoustic guitar

Moderate J = 70

Mihai Popean
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