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ABSTRACT

The study aims to examine the validity of 2D and 3D
applications for online learning of playing the piano and
music theory related to self-efficacy. We shall consider
the effectiveness of replacing a piano/music theory
teacher with online courses on a device, taking into
account both advantages and disadvantages. Self-efficacy
in online piano training is deeply layered, considering
multiple elements, such as genre, coverage of music
theory, system of musical notation, repertoire, finger
technique, teacher  feedback, cost, interactivity,
resources, difficulty level, pros and cons of self-learning
and many other related aspects interconnected to the
main concepts of Albert Bandura. The article considers
analysing the most popular applications for self-directed
piano and music theory learning, using devices such as
smartphone, tablet, laptop and also the effectiveness of
using VR equipment for a complex immersive experience.
The high-tech expansion has led to developed self-
efficacy strategies that aim at learning music fast,
through specific applications, frequently using mixed
reality. In addition to the provided information, we shall
express limitations regarding the applicability of this
technological system of learning a new music skill.

Keywords

Self-efficacy, online piano learning, music theory
training applications, music digitalization, self-learning
strategies.

INTRODUCTION

The technological advancement in multiple domains has
led to changes, includingly in music education (Nedelcug
and Pop, 2022). Network technology has transformed
traditional classroom instruction into a mixed learning
environment where students receive guidance from both
traditional classroom teachers and online resources.
Online music courses have become crowd-sourced and
there are many cases where they replace the actual
presence of the teacher. Because online learning
introduces best practices in education, lowers the relative
cost of learning, and encourages student independence, it
is thought to increase the effectiveness of teaching music
theory and learning a new instrument (Cai, Chen, Li, and
Wang, 2021). Even if most piano lessons concentrate on
creative elements, it is important to explore specific
practical performance problems that can serve as a

REZUMAT

Articolul isi propune examinarea validitatii aplicatiilor
2D si 3D pentru invatarea online a cantatului la pian si a
teoriei muzicale, in raport cu auto-eficacitatea. Se va
studia eficienta inlocuirii unui profesor de pian/teoria
muzicii, cu lectii online pe un dispozitiv, fiind analizate
avantajele §i  dezavantajele. Auto-eficacitatea este
profund stratificata in cazul invatarii online a pianului,
luand in considerare genul, teoria muzicii, sistemul
notatiei  muzicale, repertoriul, tehnica degetelor,
feedbackul  profesorului,  costul,  interactivitatea,
resursele, nivelul de dificultate, avantajele  si
dezavantajele  auto-invatarii, interconectate  cu
principalele concepte ale lui Albert Bandura. Articolul
are in vedere analiza aplicatiilor pentru invatarea auto-
dirijata a pianului si a teoriei muzicii, folosind
dispozitive precum smartphone, tableta, laptop si
eficienta utilizarii echipamentelor VR pentru o experientd
imersiva complexd. Expansiunea high-tech a condus la
dezvoltarea unor strategii de auto-eficacitate care au ca
scop invatarea muzicii in mod rapid, folosind frecvent
realitatea mixtd. Pe ldnga informatiile expuse, vor fi
exprimate limitari in cazul aplicabilitatii acestui sistem
tehnologic de invatare a unei noi deprinderi muzicale.

Cuvinte cheie

Auto-eficacitate, invatarea online a pianului, aplicatii de
teoria muzicii, digitalizarea muzicii, strategii de auto-
invatare.

INTRODUCERE
Progresul tehnologic in multiple domenii a dus Ia
schimbari, inclusiv in educatia muzicald (Nedelcut si
Pop, 2022). Tehnologia retelelor de comunicatii a
transformat instruirea ce vizeazd clasa traditionala,
intr-un mediu de Invatare mixt, in care elevii primesc
indrumadri atét de la profesorul clasic, cat si de la resurse
online. Cursurile de muzicd online au condus Ila
externalizarea In masa a informatiilor si, in multe cazuri,
la inlocuirea profesorului cu tehnologia. invitarea online
introduce practici eficiente in educatie, scazand costul
relativ al invatarii si Incurajand independenta elevilor,
ajungandu-se la concluzia eficientei predarii online a
teoriei muzicale si a Invatarii unui nou instrument (Cali,
Chen, Li si Wang, 2021). Desi majoritatea lectiilor de
pian se concentreaza pe elemente creative, este important
sa se exploreze probleme practice specifice performantei,
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roadmap for developing performance skills. Teachers
should feel free to use pertinent resources, especially
when they are related to individual study.

Similar to previous scholars, we endorse the notion that
efficient utilization of online educational settings is
essential for the accomplishment of virtual learning.
(Bell, 2018; Patrzek, Sattler, van Veen, Grunschel, and
Fries, 2015).

Due to the increased use of smart devices in education
and training, it seems necessary to find the best ways to
increase motivation and self-confidence. In this regard,
we will make a connection between self-efficacy theory
and the integration of music applications in the
educational process (Bandura, 1997).

This study aims to analyse aspects of self-efficacy in
online applications for playing the piano and learning
music theory, using both smartphone software and VR
glasses. As already mentioned, the study and
comprehension of human motivation have benefited
greatly by the use of self-efficacy theory and research.

As self-efficacy is described as “people’s judgments of
their capabilities to organize and execute courses of
action required to attain designated types of
performances” (Bandura, 1986), this article aims to link
the previously presented, to the evaluation of the
advantages and  limitations accompanying the
self-learning method. The main improvement of this
strategy is the interactivity of fast learning music theory
or an instrument (Rogers, Rohlig, Weing, Gugenheimer,
Konings, and Klepsch, 2014) while the major
disadvantage is the absence of feedback, the lack of
verbal persuasion and emotional arousal as the last two
concepts of the self-efficacy model (Bandura, 1977), due
to the substitution of a piano/music theory teacher with a
smart device (Compton and Burke, 2018). The
consequences of a mistaken body posture, an
inappropriate  hand placement or misunderstanding
musical information (De Lange, Helmich, and Toni,
2006) are part of the risks on self-learning, in addition to
the multiple benefits provided by the evolution of online
specific training applications. There are multiple studies
that prove the self-efficacy of using software for piano
self-training (Dai, Lu, and Liu, 2019), especially after
the psychological effects of isolation due to the COVID-
19 pandemic. In a 2016 study (Hone and El Said, 2016),
there is evidence of high levels of anxiety in the online
self-learning. This article aims to interconnect self-
directed music learning to the main concepts of self-
efficacy scheme, regarding both advantages and
disadvantages.

THE FOUR CONCEPTS OF
SELF-EFFICACY RELATED TO MUSIC

TECHNOLOGY

Bandura (1997, 1986, 2002) promoted a theory called
“self-efficacy” that examines an individual's sense of
competence in relation to a particular task. The central
thesis makes the case that those who have faith in their
ability to succeed will do so. Individuals can detect cues
in their life that indicate whether they are likely to
succeed or fail. Evidence exists to suggest that self-
efficacy can forecast a variety of outcomes: “academic
achievements, social skills, smoking cessation, pain
tolerance, athletic performances, career choices,
assertiveness, coping with feared events, recovery from
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care pot reprezenta inceputul parcursului in dezvoltarea
abilitatilor aferente. Profesorii ar trebui sa se simta liberi
sa foloseascd resursele pertinente, mai ales atunci cand
sunt legate de studiul individual. Asemenea cercetatorilor
anteriori, sustinem ideea utilizarii eficiente a procedeelor
educationale online, care sunt esentiale pentru realizarea
invatarii virtuale. (Bell, 2018; Patrzek, Sattler, van Veen,
Grunschel si Fries, 2015).

Datorita utilizarii crescute a dispozitivelor inteligente in
educatie si formare, este necesara gasirea celor mai bune
modalitati de crestere a motivatiei si a increderii in sine.
In acest sens, se va trasa o legaturd intre teoria auto-
eficacitatii si integrarea aplicatiilor muzicale in procesul
educational (Bandura, 1997).

Acest studiu analizeazd auto-eficacitatea in cazul
aplicatiilor online pentru invatarea pianului si teoriei
muzicii, folosind atat softurile dedicate telefonului smart,
cat si ochelarii VR. Precum s-a mentionat anterior,
studiul si Intelegerea motivatiei umane au beneficiat
enorm de utilizarea teoriei si cercetarii auto-eficacitatii.

intrucat autoeficacitatea este descrisd ca »people’s
judgments of their capabilities to organize and execute
courses of action required to attain designated types of
performances” (Bandura, 1986), acest articol 1si propune
crearea unei punti intre aspectele prezentate anterior si
evaluarea avantajelor/limitdrilor care insotesc metoda de
auto-invatare. Principala imbunatatire a acestei strategii
este interactivitatea invatarii rapide a teoriei muzicii sau a
unui instrument muzical (Rogers, Rohlig, Weing,
Gugenheimer, Konings si Klepsch, 2014), in timp ce
dezavantajul major este absenta feedbackului, lipsa
persuasiunii verbale si stimularea emotionald, concepte
integrate in schema auto-eficacitatii (Bandura, 1977), din
cauza Inlocuirii profesorului de pian/teorie muzicald cu
un dispozitiv inteligent (Compton si Burke, 2018).
Urmarile pozitiei gresite a corpului, plasarea inadecvata a
mainii  sau neintelegerea  informatiilor muzicale
(De Lange, Helmich si Toni, 2006) fac parte din riscurile
auto-invatarii, pe langad numeroasele beneficii oferite de
evolutia aplicatiilor educative. Existd multiple studii care
demonstreaza auto-eficacitatea utilizarii softurilor pentru
formarea auto-didactica in Invatarea pianului (Dai, Lu si
Liu, 2019), mai ales dupa efectele psihologice ale izolarii
in cazul pandemiei. Un studiu din 2016 (Hone si El Said,
2016), prezinta dovezi ale unui nivel ridicat de anxietate
in auto-invitarea online. Acest articol 1si propune si
interconecteze 1invatarea muzicald autodirijatd cu
principalele concepte ale schemei de auto-eficacitate, atét
in ceea ce priveste avantajele, cat si dezavantajele.

CELE PATRU CONCEPTE ALE
AUTO-EFICACITATII iN RAPORT CU

TEHNOLOGIA MUZICALA

Bandura (1986, 1997, 2002) a promovat o teorie numita
,auto-eficacitate”, care  examineaza  sentimentul
competentei unui individ, privind o anumitd sarcina.
Ipotezele sustin validitatea increderii in capacitatea
proprie, ca metodd de reusitid. Subiectii pot detecta
indicatori personali vizand probabilitatea reusitei sau
esudrii. Existd dovezi care sugereaza ca auto-eficacitatea
poate prognoza o varietate de rezultate: ,,academic
achievements, social skills, smoking cessation, pain
tolerance, athletic performances, career choices,
assertiveness, coping with feared events, recovery from



heart attack, and sales performance” (Schunk, 1991).
Based on his research, Bandura (1986, 2002) identified
four sources of self-efficacy: the person's own direct
experiences (mastery experiences), self-modelling
(vicarious experience), social persuasion (persuasion by
others), and emotional components (emotional and
physiological states). These sources are important for
teaching music, and self-efficacy theory frameworks are
used to analyse them.

The concept of self-efficacy has been shown to be crucial
for academic success in conventional learning settings.
According to Alivernini and Lucidi (2011), students who
possess a higher level of self-efficacy not only reveal
higher academic achievement but also demonstrate the
ability to handle stressful situations during their learning
experiences. Less self-assured e-learners may lose
interest in what they are studying and consequently
receive worse grades in their virtual classrooms. Since
those who are new to online learning may lack
confidence when using computers, the structure of online
courses should be created in a way that maximizes
student efficacy (Harpaz and Vaizman, 2023)

Gaining self-assurance in the virtual world enables
students to take an active role in online assignments,
which increases their level of involvement in general. We
support the findings of Derakhshan and Fathi (2023),
who found a positive predictive association between
online participation and online self-efficacy.

HISTORY OF 2D AND 3D TECHNOLOGY
FOR SELF-DIRECTED PIANO AND
MUSICAL THEORY LESSONS

The software evolution suggests a relative recent field.
The previous research on self-efficacy in online piano
learning and music theory education illustrates
advantages in worldwide access to information, with no
boundary regarding high-priced courses and the
impossibility to take long distance travels for piano
lessons, in certain areas and situations. One considerable
benefit is the equal chances (Savage, 2015) for
individuals aiming to learn or improve playing a musical
instrument. Motivation and increasing self-efficacy are
the main benefits of online music education, as shown in
worldwide studies, as the research from the Asian study
of Lampung University (Setiawan, Habsary, and Bulan,
2021). Online piano and music theory learning
applications involving 2D gaming engine developed in
the last two decades, while the starting point of VR self-
training piano applications is based on efforts of devoted
researchers such as Chow, Feng, Amor and Wunsche
(2013) and recently advanced experimentation shaped by
Rigby, Wunsche and Shaw (2020). The first two concepts
of the self-efficacy model (Bandura, 1977) were
significantly improved. Performance accomplishments
increase as the vicarious experience is dynamic and
maintains the student’s interest. Among the 2D online
piano software and the VR equipment, there are the
interactive systems, non-based on Virtual or Augmented
Reality. This is the case of P.I. A.N.O., a type of
software especially developed to increase the self-
efficacy in music learning, by Rogers et al. (2014).
Instead of VR equipment, the experience involves a
projector in order to reproduce a virtual keyboard on a
wooden board, in the extension of a real piano keyboard.
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heart attack, and sales performance” (Schunk, 1991). in
urma cercetarilor sale, Bandura (1986, 2002) a identificat
patru surse de autoeficacitate: experientele directe proprii
ale persoanei (experientele directe), auto-modelarea
(experienta indirectd), persuasiunea sociald (persuasiunea
de catre altii)) si componentele emotionale (stari
fiziologice si emotionale). Aceste surse sunt vitale in
predarea muzicii, iar cadrele teoriei auto-eficacitatii sunt
folosite pentru a le analiza.

Conceptul de auto-eficacitate s-a dovedit a fi crucial
pentru succesul academic in mediile conventionale de
invatare. Dupa Alivernini si Lucidi (2011), studentii care
posedd un nivel mai ridicat de auto-eficacitate au
rezultate academice considerabile si demonstreaza
capacitatea de a gestiona situatiile stresante din timpul
invatarii. Subiectii cu stimd de sine scazuta isi pot pierde
interesul pentru studiu i, In consecinta, primesc note mai
slabe in silile virtuale de clasi. incepatorilor din cadrul
invatarii online le poate lipsi Increderea atunci céand
folosesc computerele, astfel structura cursurilor online ar
trebui creata intr-un mod care sa maximizeze eficacitatea
studentilor (Harpaz si Vaizman, 2023).

Dobandirea sigurantei de sine in lumea virtuala le
permite studentilor sa 1si asume un rol activ in temele
online, crescand nivelul de implicare general. Sunt
sustinute concluziile lui Derakhshan si Fathi (2023), care
au gasit o asociere predictiva pozitiva intre participarea si
auto-eficacitatea online.

ISTORICUL TEHNOLOGIEI 2D $I 3D iN
CADRUL AUTO-INVATARII PIANULUI
SI TEORIEI MUZICALE

Evolutia softurilor implicd un domeniu relativ recent.
Cercetarile anterioare privind auto-eficacitatea 1in
invatarea pianului online si a teoriei muzicii sugereaza
avantaje in accesul la informatie la nivel mondial,
nemaiexistand limite financiare in cazul cursurilor sau in
imposibilitatea de a efectua calatorii pentru acestea, pe
distante lungi. Un beneficiu considerabil vizeaza sansele
egale (Savage, 2021) pentru persoanele care doresc si
invete sau sd 1isi perfectioneze interpretarea la un
instrument muzical. Motivatia $i cresterea auto-
eficacitatii sunt principalele beneficii ale educatiei
muzicale online, asa cum arati studiile la nivel mondial,
precum cercetarile din studiul asiatic al Universitatii
Lampung (Setiawan, Habsary si Bulan, 2021). Aplicatiile
online de invadtarea muzicii, care implica tehnologia
jocurilor 2D, s-au dezvoltat considerabil in ultimele doua
decenii, in timp ce punctul de pornire a aplicatiilor pentru
auto-instruire muzicalda VR se bazeazd pe eforturile
cercetatorilor devotati, precum Chow, Feng, Amor si
Wunsche (2013) si pe experimentarea avansatd condusa
de Rigby, Wunsche si Shaw (2020). Primele doua
concepte ale modelului de auto-eficacitate (Bandura,
1997) au fost imbunatatite semnificativ. Realizérile cresc
pe masura ce experienta indirectd creste in dinamism,
mentinand interesul elevului. In afari de softurile online
si echipamentul VR 2D existd si varianta sistemelor
interactive, care nu se bazeaza pe Realitatea Virtuala sau
Augmentata. Este cazul P.I. A.N. O., un soft special
dezvoltat pentru a creste auto-eficacitatea in invatarea
muzicii, de Rogers et al. (2014). in loc de echipamente
VR, experienta implicd un proiector pentru a reproduce o
claviatura virtuald pe o placd de lemn, in completarea
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The method used in illustrating the musical notation is
“falling notes”, covering all musical parameters,
regarding tempo, expression, fingering and articulation.
Descendant studies on self-directed music learning
leaded to VR learning applications. Magic Keys has been
developed by Dominik Hackl, a professional Virtual and
Augmented reality developer, with strong background in
this field research (Hackl and Anthes, 2017). PianoVision
was formed by Zachary Reid, illustrating innovative
features, such as the 4 hands piano performance and the
visualization on the concert hall, during the piano
performance. The last feature involves the mental health
of the performer, on improving and healing music
performance anxiety (MPA). There are many advantages
but also hidden aspects that could alter the self-efficacy
model in the music learning experience. This is the
argumentation of the following analysis of the main
online piano and music theory learning applications.

SELECTION AND ANALYSIS ON MUSIC
LEARNING APPLICATIONS IN ORDER
TO DETERMINE SELF-EFFICACY

The multitude of 2D and 3D online piano and music
theory learning applications led to a strong competition in
developing ambitious and effective software technologies
in music education (Krueger, 2014). There are various
strategies approached in online piano applications, one of
the most frequently encountered being the “falling notes”
method, especially in the VR software presented in the
following. Symbolic modelling is suggestive, but there is
a restrain on the probability to fully understand music
theory, as students lean toward a limited number of piano
scores. The self-efficacy levels in cognitive development
are linked not only to the effectiveness of the selected
applications but also to decreased/increased levels of
general self-efficacy (Wilde and Hsu, 2019). Higher
levels lead to easier visualisation of successful musical
scenarios (Bandura, 1997) while decreased levels of self-
efficacy lead towards failure in the process. We selected
the most effective music learning applications, designed
to determine the expansion of self-directed music
education.

Bandura’s vicarious experiences of

self-efficacy in 2D music technology

There are numerous 2D online piano and music theory
learning applications strongly interconnected to Albert
Bandura’s second concept of the self-efficacy model
(1977). There is a growing need of self-discipline, as
reaching performance in any domain is “challenging and
becomes even more complicated in the field of music,
where it is necessary to acquire a series of complex skills
that are then put on display during public performances
and formal recitals” (Zarza, Casanova, McPherson, and
Orejudo, 2020). Moreover, the numerous music learning
applications offer the possibility of choosing the suitable
one, with the right approach on the vicarious experiences,
as seen in the following piano and music theory learning
applications.

Simply Piano

Using a smartphone and the keywords “learn piano” in
the applications section, the first one that is displayed is
“Simply Piano”, with more than ten million downloads.
Containing 30 various lessons, this application focuses on
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unei claviaturi reale. Metoda folosita 1n ilustrarea notatiei
muzicale este reprezentatd de ,,note cazitoare”, tratdnd
aspectele muzicale (tempo, expresie, digitatie si
articulatie). Studiile anterioare privind invatarea muzicala
auto-dirijata au condus la aplicatii de invatare VR. Magic
Keys a fost creat de Dominik Hackl, un dezvoltator
profesionist in realitatea virtuald si augmentatd, cu
experienta solida 1n acest domeniu (Hackl si Anthes,
2017). PianoVision a fost creat de Zachary Reid,
ilustrand caracteristici inovatoare, cum ar fi interpretarea
la pian la 4 maini si vizualizarea salii de concert, in
timpul recitalului. Ultima caracteristica implica sanatatea
mintald a interpretului, privind imbunatatirea si
vindecarea anxietatii muzicale de performanta (MPA).
Exista multe avantaje, dar si aspecte ascunse, care ar
putea altera modelul de auto-eficacitate in experienta
invatarii muzicii, fiind subiectul tratat in analiza
aplicatiilor pentru pian si teoria muzicii.

SELECTIA SI ANALIZA APLICATIILOR
DE INVATARE A MUZICII iN VEDEREA
DETERMINARII AUTO-EFICACITATII

Multitudinea aplicatiilor online 2D si 3D in educatia
muzicala a condus la o competitic acerbd in dezvoltarea
tehnologiilor software aferente (Krueger, 2014). Exista
diverse strategii abordate in aplicatiile online pentru pian,
una dintre cele mai frecvent intalnite fiind metoda
,hotelor cazatoare”, in special in urmétorul software VR
prezentat. Modelarea simbolica este sugestiva, dar exista
o limitare a probabilitatii de a intelege pe deplin teoria
muzicii, din cauza numarului limitat de partituri.
Nivelurile de auto-eficacitate in dezvoltarea cognitiva
sunt legate nu numai de eficienta aplicatiilor selectate, ci
si de niveluri scazute/crescute de auto-eficacitate
generald (Wilde si Hsu, 2019). Nivelurile inalte conduc
citre vizualizarea facild a reusitei muzicale (Bandura,
1994), in timp ce nivelurile scazute de auto-eficacitate
conduc catre esec. Au fost selectate cele mai eficiente
aplicatii de 1invatare muzicald, concepute pentru a
determina extinderea educatiei muzicale auto-dirijate.

Experientele indirecte propuse de modelul
auto-eficacitatii conform Bandura, in

tehnologia muzicala 2D

Exista numeroase aplicatii online 2D de invatare a teoriei
muzicii §i a pianului, puternic interconectate cu cel de al
doilea concept al modelului de auto-eficacitate al lui
Albert Bandura (1997). Existd o nevoie tot mai mare de
auto-disciplina, deoarece atingerea performantei in orice
domeniu este: ,,.challenging and becomes even more
complicated in the field of music, where it is necessary to
acquire a series of complex skills that are then put on
display during public performances and formal recitals”
(Zarza, Casanova, McPherson si Orejudo, 2020).
Numeroasele aplicatii muzicale ofera posibilitatea de a o
alege pe cea potrivitd, cu o abordare corectd a
experientelor indirecte, asa cum se demonstreazd in
urmatoarele aplicatii de invatare a pianului si a teoriei
muzicii.

Simply Piano

Folosind un smartphone si cuvintele cheie ,learn piano”
in sectiunea de aplicatii, prima afisatd este ,,Simply
Piano”, cu peste zece milioane de descarcari. Continand



both classical and modern genres, such as pop, rock,
blues and jazz. The benefits are associated with the
nonmandatory digital instrument of midi connection, as
the application recognizes musical notes. Another
positive aspect is the musical notation, linked to piano
keys from the first lesson. Vicarious experiences are
fulfilled by continuous symbolic modelling. Observing
others perform can generate “expectations in observers
that they will improve if they intensify and persist in their
efforts” (Bandura, 1997).

As feedback simulation, the subject is not allowed to join
the following lesson, until the smart device perceives an
accurate performance of the musical score provided. An
online connection is not required, the student being able
to practice everywhere, on the assumption that there is a
keyboard. The disadvantages of this application regard
the lack of advanced music theory and the slowly process
of progress could lead to interruption in the self-efficacy
scheme. The key signatures are accomplished only at the
end of the second year of practice and there is no
possibility to skip the lessons, even if the subject is able,
nevertheless, to approach the following chapter. The
student may encounter difficulties in choosing the
appropriate tempo for the actual evolution stage, as the
application does not provide numerous variants for
studying. Following the model of the presented
applications, the amount of money the student will pay is
150 dollars per year to learn piano and music theory
without a traditional music teacher. In addition to the
vicarious experience in the self-efficacy scheme, this
application fulfils the fundamentals of learning music
theory and piano playing through significant
performances and meaningful examples.

Flowkey

Another favoured application for online piano and theory
learning is Flowkey. The method displays real videos
with graphic improvements, simultaneously running the
musical score, successfully applying the live component
of Bandura’s self-efficacy model. As well as the first
software presented, it does not refer to a specific music
genre and it is based on music theory and finger
technique. The main disadvantage is the lack of feedback
in body posture and hand placement, a crucial element of
the self-efficacy scheme for education. The feedback
evoked is also assured by “students’ self-assessment and
through their own self-regulatory skills” (Hattie and
Timperley, 2007). Regarding the Flowkey application,
the main focus is sight reading while the process of
training the ear is not carefully developed. Thus, the
implementation of vicarious experiences through active
learning is highly effective and the interface makes it
understandable and self-explanatory for both children and
adults.

Piano Marvel

Regarding the classical genre, a suitable software type for
learning piano and music theory is “Piano Marvel”. Its
curriculum is related to the traditional methods for learning
to play the piano. The courses approach music theory, finger
technique, music history lessons, sight reading and various
ear exercises, approached through the symbol modelling
component of the self-efficacy scheme (Bandura, 2002).
The benefits refer to multiple rhythm workouts, the
possibility to choose any tempo you want to practice, in the
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30 de lectii diferite, aceasta aplicatie vizeaza atat genul
clasic, cat si cel modern, cum ar fi pop, rock, blues si
jazz. Beneficiile sunt asociate cu instrumentul digital si
conexiunea midi, care nu sunt obligatorii, deoarece
aplicatia recunoaste notele muzicale. Un alt aspect
pozitiv este notatia muzicald, predatd pe pian inca din
prima lectie. Experientele indirecte sunt completate de
modelarea simbolicad continud. Observarea diverselor
performante poate genera ,,expectations in observers that
they will improve if they intensify and persist in their
efforts” (Bandura, 1997).

Ca simulare de feedback, subiectului nu 1i este permis sa
parcurgd urmatoarea lectie pand cand dispozitivul
inteligent nu percepe o interpretare corecta a partiturii
furnizate. Nu este necesard o conexiune online, elevul
poate exersa oriunde existd o claviaturd. Dezavantajele
acestei aplicatii se refera la lipsa teoriei muzicale
avansate, iar procesul lent de progresare ar putea duce la
intreruperea modelului de autoeficacitate. Armurile
tonalitatilor se studiaza abia la sfarsitul celui de al doilea
an de practica si nu existd posibilitatea de a schimba
ordinea lectiilor, chiar dacd subiectul este capabil sa
abordeze capitolul urmator. Elevul poate intdmpina
dificultati n alegerea tempoului potrivit pentru stadiul
actual de evolutie, deoarece aplicatia nu oferd variante
numeroase pentru studiu. Dupa modelul aplicatiilor
prezentate, suma pe care studentul o va plati este de
150 de dolari pe an, pentru a invéta pian si teoria muzicii
firda un profesor de muzicd traditional. in afara
experientei indirecte In schema de auto-eficacitate,
aceastd aplicatie Indeplineste elementele fundamentale
ale Invatarii bazei teoriei muzicii si a cantarii la pian prin
performante si exemple semnificative.

Flowkey

O alta aplicatie preponderent utilizatd pentru invatarea
online a pianului si a teoriei muzicii este Flowkey.
Metoda afiseaza videoclipuri reale cu imbunatatiri
grafice, ruland simultan partitura muzicald, aplicand cu
succes componenta live a modelului de autoeficacitate
propus de Bandura. In comparatiec cu primul soft
prezentat, aplicatia nu se referd la un gen muzical
specific, ci se bazeazd pe teoria muzicii si tehnica
degetelor. Principalul dezavantaj este lipsa feedbackului
in postura corpului si plasarea mainilor, un element
crucial al schemei de auto-eficacitate in educatie.
Feedbackul evocat este asigurat de autoevaluarea
elevilor, prin propriile abilitati de autoreglare (Hattie si
Timperley, 2007). Accentul este pus pe citirea la prima
vedere, in timp ce procesul de educare a auzului nu este
in plan principal. Implementarea experientelor indirecte
prin invatarea activa este extrem de eficientd, iar interfata
faciliteaza auto-explicatia In cazul subiectilor.

Piano Marvel

in ceea ce priveste genul clasic, un soft potrivit pentru
invatarea pianului si a teoriei muzicii este ,,Piano Marvel”.
Curriculumul sdu este legat de metodele traditionale de
invatare a cantatului la pian. Cursurile abordeazd teoria
muzicii, tehnica degetelor, lectiile de istorie a muzicii, citirea
la prima vedere si exercitii pentru auz, abordate prin
componenta de modelare a simbolurilor din schema de auto-
eficacitate (Bandura, 2002). Beneficiile se refera Ila
exersarea ritmului, la posibilitatea de a alege orice tempo
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“Wait for me” mode and the “slicing” feature, where you
can practice one hand at a time, specific parts of the song
you chose and the SASR (Standard assessment of sight
reading). The previously mentioned one is a unique feature
of this online piano learning application, testing the student
in order to establish the level of sight reading (beginner,
intermediate or advanced). The disadvantage is the lack of
expression feedback. The interesting feature of this online
learning process is the possibility to perform and receive a
complex analysis regarding the accuracy of musical notes
played (Figure 1).

AL
}

Figure 1. Analysis of performed piano score with missed
musical notes in “Piano Marvel” application.

Skoove

Skoove is another effective online piano and music theory
application, based on symbol modelling. Favoured among
beginners, this alternative method of learning how to play
the piano without a teacher is strongly based on music
theory lessons. Training the ear, an increased level of self-
efficacy may be observed. Skoove may be regarded as a
tool instead of a game for learning the art of playing the
piano, due to the lack of musical scores and the missing
feature which allows the subject to upload certain piano
sheets. As a result of the previous analysis, one can notice a
powerful resemblance in the foundation of various online
piano learning applications. A self-directed beginning in
music education could lead to increased self-esteem and
may encourage the individual to choose a traditional form of
music learning based on music lessons guided by a
specialized teacher. Moreover, self-directed methods could
be implemented in the traditional methods of education,
“providing music teachers with several practical strategies
that may facilitate stronger self-efficacy beliefs in students”
(MacAfee and Comeau, 2020). Distinct elements occur in
the management of the Curriculum as well as in additional
features which simplify the learning process, augmenting the
major interactive side of music education (Cross, 2009).

Enactive mastery experiences for improving

self-efficacy in 3D piano learning technology
The continuous evolution of VR equipment and
applications has led to a wide range of possibilities to
learn music theory and piano playing, without a teacher.
The experience is unique and it conforms to Bandura’s
first concept of the self-efficacy method — enactive
mastery experience (Bandura, 2002). The process
requires VR glasses, a MIDI keyboard or a
digital/acoustic piano. While the online applications used
on smartphones did not depend upon calibration, the VR
experience involves additional steps in preparing an
accurate procedure for piano lessons in Metaverse. As 2D
online learning applications aim only at the feedback of
notes accuracy, researchers argue on this considerable
aspect. Wilson and Pfeiffer (2023) support real-time
evaluation while other studies disapprove this type of
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dorit, in modul ,,Wait for me” si caracteristica ,,slicing”,
unde se poate exersa fiecare mana separat, anumite parti
alese ale lucrarii si caracteristica SASR (Standard
Assessment of Sight Reading). Cea anterior mentionata este
o trasaturd unica a aplicatiei, testdnd elevul In vederea
stabilirii nivelului de citire la prima vedere (incepator,
intermediar sau avansat). Dezavantajul este lipsa
feedbackului in expresie. Caracteristica interesanta a acestui
proces de invatare online este posibilitatea de a efectua si
primi o analizd complexd cu privire la acuratetea notelor
muzicale interpretate (Figura 1).

4
|

Figura 1. Analiza partiturii de pian interpretate, cu
notele muzicale gresite, in aplicatia ,,Piano Marvel”.

Skoove

Skoove este o alta aplicatie online eficientd pentru pian si
teoria muzicii, bazatd pe modelarea simbolurilor. Utilizata
cu precadere in randul incepatorilor, aceastd metoda
alternativa de a invata arta cantatului la pian fara profesor se
bazeazd pe lectiile de teorie muzicala. Antrenand auzul
muzical, se poate observa un nivel crescut de
auto-eficacitate. Aplicatia Skoove poate fi privita ca o
unealtd in loc de joc pentru antrenarea cantatului la pian, din
cauza lipsei partiturilor muzicale si a caracteristicii prin care
utilizatorului 1i este permis sa incarce propriile partituri
muzicale. Ca urmare a analizei anterioare, se poate observa
0 asemanare puternicd in fundatia diferitelor aplicatii de
invatare online a pianului. Un inceput auto-dirijat in educatia
muzicalad ar putea duce la cresterea stimei de sine si poate
incuraja individul sa aleagd ulterior o forma traditionala de
invatare muzicald, bazata pe lectii de muzica indrumate de
un profesor specializat. Mai mult, metodele auto-dirijate ar
putea fi implementate in metodele traditionale de educatie:
»providing music teachers with several practical strategies
that may facilitate stronger self-efficacy beliefs in students”
(MacAfee si Comeau, 2020). Elemente distincte apar in
managementul Curriculumului, precum si in caracteristicile
suplimentare, care simplifica procesul de invatare, sporind
latura interactiva majora a educatiei muzicale (Cross, 2009).

Experientele de stipanire activa, ca mod de

imbunititire a auto-eficacititii in tehnologia

3D de invatare a pianului

Evolutia continua a echipamentelor si aplicatiilor VR a
muzicii si cantatul la pian fard profesor. Experienta este
unica si se pliazd pe primul concept al metodei de
autoeficacitate al lui Bandura — experienta de stapanire
activa (Bandura, 2002). Procesul necesita ochelari VR, o
tastatura MIDI sau un pian digital/acustic. in timp ce
aplicatiile online utilizate pe smartphone nu depind de
calibrare, experienta VR implicd pasi suplimentari in
pregatirea unei proceduri precise pentru lectiile de pian in
Metaverse. Intrucat aplicatia de invitare online 2D
urmareste doar feedbackul de acuratete a notelor,
cercetatorii sustin opinii variate asupra acestui aspect



observation for causing confusion among subjects in
“performing and impeding their ability to -critique
themselves” (Percival, Wang, and Tzanetakis, 2017). The
same VR studies on real-time piano playing response
agree to instant feedback in case of scales and technique
exercises. VR music experience is approached in multiple
university centres in the world, such as the Royal College
of Music in London, where there are various activities
such as VR piano learning and augmented reality
conducting practice. Regarding the self-efficacy level, the
entire music learning procedure is much more complex
than 2D applications developed on gaming engine. The
individual may benefit from a more dynamic live
experience, with positive effects on the cognitive process
(Slater and Sanchez-Vives, 2016). The required
equipment includes VR glasses and optionally,
depending on the applications used, handles and
positioners. In addition to self-efficacy aspects in the
procedure, performance accomplishments are gained
through the process. These represent the most persuasive
source of increased self-efficacy levels (Bandura, 2002),
with powerful effectiveness expectancy. The most
preferred VR applications for music theory and piano
self-learning (Figure 2) are Magic Keys, PianoVision and
VRtuos. They may be downloaded and used for free,
except PianoVision which costs ten dollars for lifetime
purchase. All of the previously presented applications are
based on hand tracking in order to distinguish the pressed
piano keys. There are features that can determine the
subject to choose some specific software, depending on
their inclination.

Figure 2. The unique experience of learning to play the
piano through VR equipment.

Magic Keys

Magic Keys is the most downloaded VR software for
learning music theory and playing the piano. One
common ingenious feature in the presented applications
is that besides the fact that they may be connected to a
digital keyboard through a MIDI cable, there is the
possibility to calibrate the image seen in the VR glasses
with an acoustic piano, through lining up the AirPiano
feature with the real keyboard. The enactive mastery
experience does not depend on a keyboard that may not
have proper hammer touch. A real grand piano may be
used in the process of learning, while the performance
experience gains vigorousness and sound quality. In
addition to it, Magic Keys allows the subject to practice
even without a physical keyboard, the process being
possible with playing the piano on a virtual keyboard in
the air or on the subject’s lap. Another effective feature
of Magic Keys is the usefulness of uploading custom
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considerabil. Wilson si Pfeiffer (2023) sustin evaluarea in
timp real, In timp ce alte studii dezaproba acest tip de
observatie pentru cd provoacd confuzie in randul
performantei muzicale: “impeding their ability to critique
themselves” (Percival, Wang si Tzanetakis, 2017).
Aceleasi studii VR privind reactia pianului in timp real
sunt de acord cu feedback instantaneu in cazul gamelor si
exercitiilor de tehnicd. Experienta muzicalda VR este
abordatda In mai multe centre universitare din lume, cum
ar fi Royal College of Music din Londra, unde exista
diverse activitdti precum invatarea pianului VR si
practica dirijatului in realitate augmentati. In ceea ce
priveste nivelul de auto-eficacitate, intreaga procedura de
invatare a muzicii este mult mai complexa decat aplicatia
2D, dezvoltatd pe baza jocurilor. Individul poate
beneficia de o experientd live mai dinamicd, cu urmari
pozitive asupra procesului cognitiv (Slater si Sanchez-
Vives, 2016). Echipamentul include ochelari VR si,
optional, manere si pozitionatoare. Pe langa aspectele de
auto-eficacitate in procedurd, prin proces sunt obtinute
realizdri de performantd. Acestea reprezintd cea mai
semnificativa sursd de niveluri inalte de auto-eficacitate
(Bandura, 2002). Cele mai utilizate aplicatii VR pentru
teoria muzicii si auto-invatarea pianului (Figura 2) sunt
Magic Keys, PianoVision si VRtuos. Acestea pot fi
descarcate si utilizate gratuit, cu exceptia PianoVision,
care costd zece dolari pentru achizitie permanenta. Toate
aplicatiile prezentate anterior se bazeazd pe urmadrirea
mainilor in distingerea clapelor apdsate. Exista
caracteristici care pot determina subiectul sa aleaga un
anumit soft, In functie de inclinatia acestuia.

Figura 2. Experienta unica de a canta la pian prin
intermediul echipamentului VR.

Magic Keys

Magic Keys este cel mai descarcat soft VR pentru a
invata teoria muzicii si a canta la pian. O caracteristica
ingenioasa comuna in aplicatiile prezentate este ca, pe
langa faptul ca pot fi conectate la o claviaturd digitala
printr-un cablu MIDI, existd posibilitatea de a calibra
imaginea perceputa in ochelarii VR, cu un pian acustic,
prin alinierea facilitatd de trasatura ,,AirPiano”.
Experienta de stapanire activa nu depinde de o claviatura,
care poate prezenta o apdsare mai putin autentica a
clapei. Se poate utiliza un pian acustic, real, in procesul
de invitare, In timp ce experienta castigd un plus de
vigurozitate si calitate a sunetului. In plus, Magic Keys
permite subiectului sa exerseze chiar si fara claviatura
fizica, procesul fiind posibil prin proiectarea unei
tastaturi virtuale in aer sau in poala subiectului. O alta
caracteristica eficientd a Magic Keys este utilitatea
utilizarii  partiturilor de pian personalizate, fara
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piano scores, without the constraint of playing a
particular limited piano repertoire. Regarding basic
concepts of music theory, Magic Keys provides a unique
experience of visualization, such as definitions associated to
coloured keys, in order to effortlessly understand and
practice the music theory fundamentals. All the VR
applications for piano learning approach the “falling
notes” method and offer options regarding the tempo and
customization of visual elements. The “falling notes”
method approached is a speed test in which it is difficult
to assimilate the fundamentals of piano playing. Thus, the
speed can be adjusted with no limit and the student may
practice from slow to fast tempos. Although the VR learning
experience is a unique process, one may notice a
resemblance with games, more than an efficient piano lesson
but with strong self-efficacy levels, due to its liveliness.
Future music experiences, especially based on traditionally
methods, could be improved while associated with this type
of performance: “Positive and negative experiences can
influence the ability of an individual to perform a given task.
If one has performed well at a task previously, he or she is
more likely to feel competent and perform well at a similarly
associated task” (Bandura, 1977). The analysis in this article
has led to the necessity of the following section, in order to
identify the advantages and limitations that occur in
students’ levels of self-efficacy during the process of self-
learning music theory and piano playing.

SELF-EFFICACY LIMITATIONS IN
VR/NON-VR PIANO LEARNING
APPLICATIONS

There are common features in the piano learning
applications illustrated in this article, the main missing
element in the self-efficacy model being the feedback:
“While accuracy of pitch is an essential element of music,
these applications fail to offer feedback on other, essential
aspects of performance, such as consistency of tempo,
dynamics and articulation” (Wilson and Pfeiffer, 2023). The
entire learning experience could not be absolutely completed
through smart devices only (Figure 3).

Incorrect /
unsolved
technique

issues

Inadequate
self-efficacy
levels in music
self-learning

Misguided process

elements of

Difficulties in

selecting the

music theory
and expression

repertoire

and music genre

Figure 3. Main limitations in the online music theory and
piano self-directed experience

There are limitations regarding exceeding a certain level, as
main piano learning applications are intended for begginer
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constrangerea de a interpreta un repertoriu limitat. in ceea
ce priveste conceptele de bazad ale teoriei muzicale,
Magic Keys ofera o experienta unica de vizualizare, cum
ar fi definitiile asociate clapelor colorate, pentru a
intelege si a practica fard efort fundamentele teoriei
muzicale. Toate aplicatiile VR pentru invatarea pianului
abordeazd metoda ,,notelor cazatoare” si ofera optiuni
privind tempo-ul si personalizarea elementelor vizuale.
Metoda ,,notelor cazatoare” abordata este un test de
vitezd in care subiectului 1i poate fi dificila asimilarea
elementelor fundamentale ale cantatului la pian. Astfel,
viteza poate fi reglatd fara limita, iar elevul poate exersa
de la un tempo lent la cel rapid. Desi experienta de
invatare VR este un proces unic, se poate observa o
asemanare cu jocul, mai mult decat o lectie de pian
eficienta, dar cu niveluri puternice de auto-eficacitate,
datorita vivacitatii sale. Experientele muzicale viitoare, In
special cele bazate pe metode traditionale, ar putea fi
imbunatatite prin asocierea cu acest tip de interpretare:
»Positive and negative experiences can influence the ability
of an individual to perform a given task. If one has
performed well at a task previously, he or she is more likely
to feel competent and perform well at a similarly associated
task” (Bandura, 1997). Analiza a condus la necesitatea
sectiunii urmatoare, in identificarea avantajelor si a
limitarilor care apar in nivelul de auto-eficacitate din
procesul anterior.

LIMITARILE AUTO-EFICACITATII iN
APLICATII VR/NON-VR DE iNVATARE
A PIANULUI

Existd caracteristici comune in aplicatiile de invatare a
pianului ilustrate 1n acest articol, principalul element care
lipseste in modelul de auto-eficacitate fiind feedbackul:
»While accuracy of pitch is an essential element of music,
these applications fail to offer feedback on other, essential
aspects of performance, such as consistency of tempo,
dynamics and articulation” (Wilson si Pfeiffer, 2023).
Intreaga experientd de invitare nu a putut fi finalizatd in
mod absolut doar prin intermediul dispozitivelor inteligente
(Figura 3).

Probleme
tehnice
incorecte

nerezolvate

Nivel scazut de
auto-eficacitate
in procesul de

auto-invatare a
Elemente muZicii

eronate in
perceperea

Dificultati in
selectarea
repertoriului si

teoriei muzicale
si expresiei

genurilor
muzicale

Figura 3. Principalele limitiri in experienta de
auto-invitare online a pianului si teoriei muzicale

Existd limitari in ceea ce priveste depdsirea unui anumit
nivel, deoarece principalele aplicatii de invétare a pianului



and intermediate levels and not for practicing perfection as a
concert pianist (Chaffin and Imreh, 2002). When it comes to
piano performance, there are narrow possibilities to achieve
an advanced level without a specialized real guidance.
However, the piano learning applications are a satisfying
way to determine whether this musical instrument could
become part of someone’s activities and they are also a great
way to practice, especially between the piano lessons
assisted by a teacher. Depending on the subject’s
preferences, specifically when it comes to a musical
education background, another limitation in music theory
and piano learning applications is the main focus on popular
music. Regarding the classical music component, a
complete beginner would not be able to self-select the
proper classical repertoire in order to upload it in the
application and this aspect could lead to decreased levels of
self-efficacy in the learning process. This is the reason why,
especially when it comes to piano performance, the base of a
musician’s career requires the guidance of a specialized
piano instructor in order to check all the concepts of the self-
efficacy model (Rucsanda, Belibou, Cazan, 2021). Besides
the benefits provided, the online piano learning applications
would not completely assure an equitable start in many
aspects, such as music theory, body posture, hand
placement, touch, pedalisation, musical expression and
specific technical hand aspects. With reference to a solid
experience in piano teaching, there are many students with
mistaken hand placement and it requires weeks of practice
to understand the proper position for a harmless piano
playing. In addition to it, the pedalisation is one of the main
aspects for a quality performance. Hours of purposed
practice are necessary in order to obtain fluency in piano
playing and also high levels of self-efficacy. The awareness
of a well-defined schedule and the continuity regarding
weekly music lessons require a more organized timetable in
order to succeed in achieving short-time and long-time
goals, through self-efficacy. The ideal use of these
applications may be in addition to proper piano lessons,
while “self-efficacy is influenced by encouragement and
discouragement pertaining to an individual’s performance or
ability to perform” (Redmon, 2010).

CONCLUSIONS

The traditional self-efficacy methods are challenged by
interactive strategies of experiencing new activities.
There are advantages but also limitations, due to self-
learning a complex field without human guidance. The
main components of Bandura’s self-efficacy model,
regarding feedback, could not be incorporated in the
digitalization of the music self-learning process. The
musical meaning would be refined only by specialized
piano instructors and devoted teachers (Cross, 2009). In
conclusion, VR and non-VR equipment could present
limitations in the effectiveness components of the self-
efficacy method. Mobile learning is widespread and there
are fields where it is easier to learn and master a specific
domain, especially when it comes to foreign languages.
The model of imitating a real human voice is difficult to
duplicate in the piano learning model, where only a real
pianist could exemplify elements of touch, technique,
pedalising and musical meaning. There are many
advantages regarding the interactivity of online piano
learning and the appealing way to understand the
fundamentals of music theory, especially increasing the
interest in music education, as the music teaching system
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sunt destinate stadiilor incepatoare si intermediare, si nu
pentru vizarea perfectiunii, ca in cazul unui pianist de
in atingerea unui nivel performant, fard o indrumare reald
specializatd. Cu toate acestea, aplicatille de invatare a
pianului sunt o modalitate satisfacatoare de a determina
modul in care acesta ar putea deveni parte integrantd din
activitdtile unui subiect si, de asemenea, o modalitate
excelentd de a exersa interactiv, in intervalul dintre lectiile
de pian asistate de un profesor. in functie de preferintele
subiectului, care poate avea si un istoric muzical, o altd
limitare este reprezentatd de accentul pus pe genurile
comerciale. In ceea ce priveste componenta muzicii clasice,
un incepator nu ar putea si-si selecteze singur repertoriul
adecvat pentru a-l incarca in aplicatie, iar acest aspect ar
putea duce la scdderea nivelului de auto-eficacitate in
procesul de invatare. Acesta este motivul pentru care, mai
ales cand vine vorba de interpretarea la pian, baza carierei
unui muzician necesitd Indrumarea unui profesor de pian
specializat, pentru a verifica toate conceptele modelului de
auto-eficacitate (Rucsanda, Belibou si Cazan, 2021). Pe
langa beneficiile oferite, aplicatiile online de invatare a
pianului nu ar asigura complet un inceput echitabil in multe
privinte, cum ar fi teoria muzicii, postura corpului, plasarea
mainii, tuseul, pedalizarea, expresia muzicala si aspectele
tehnice specifice ale mainii. Cu referire la o experienta
personala solida in predarea pianului, exista multi studenti
care prezintd plasarea gresitd a mainilor, acest aspect
necesitdnd saptamani de practica pentru a intelege pozitia
potrivitd, nedaunatoare mainii. Pe 1anga aceasta, pedalizarea
reprezintd unul dintre principalele aspecte pentru o
interpretare calitativd. Sunt necesare multiple ore de studiu
pentru a obtine cursivitate in interpretare, si automat, si auto-
eficacitate. Pastrarea unui orar bine definit gi continuitatea
lectillor de muzica saptaménale necesiti un program
organizat pentru indeplinirea obiectivelor. Utilizarea ideala a
acestor aplicatii ar fi in tandem cu lectiile traditionale de
pian. ,,Self-efficacy is influenced by encouragement and
discouragement pertaining to an individual’s performance or
ability to perform” (Redmon, 2010).

CONCLUZIT

Metodele traditionale de auto-eficacitate sunt provocate
de strategiile interactive de experimentare a diverselor
activitati. Existd avantaje, dar si limitdri, din cauza
auto-invatarii unui domeniu complex, farda indrumari
umane. Principalele componente ale modelului de
auto-eficacitate propus de Bandura In ceea ce priveste
feedbackul nu au putut fi incorporate in digitalizarea
procesului de auto-invatare a muzicii. Sensul muzical ar
fi rafinat doar de catre instructori de pian specializati si
profesori devotati (Cross, 2009). in concluzie,
echipamentele VR si non-VR ar putea prezenta limitéri in
componentele metodei auto-eficacitatii. invatarea pe un
smartdevice este larg raspandita si exista domenii in care
este facild Invatarea si stdpanirea unui domeniu, in
special in cazul limbilor strdine. Modelul de imitare a
unei voci umane reale este greu de aplicat in strategia de
invatare a pianului, unde doar un pianist adevérat ar putea
exemplifica elemente de tuseu, tehnica, pedalizare si
semnificatie muzicald. Exista multe avantaje in ceea ce
priveste interactivitatea 1Invatarii pianului online si
modalitatea atragatoare de a intelege fundamentele teoriei
muzicale, in special cresterea interesului pentru educatia
muzicald, deoarece sistemul de predare a muzicii bazat pe
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based on smart devices applications is interactive and aplicatii online este interactiv si complex. Nivelurile
complex. Self-efficacy levels may be completed while inalte de auto-eficacitate pot fi atinse prin interconectarea
permanently interconnecting the traditional methods to permanentd a metodelor traditionale cu cele tehnologice.
the technological ones.
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