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REZUMAT

Metodologiile de predare centrate pe student din
educatia instrumentald abordeazda nevoile generale si
specifice ale studentilor atat in context individual, cdt si
de ansamblu. Profesorii eficienti reprezinta modele
semnificative de succes pentru procesul educational; cu
toate acestea, transferul aptitudinilor acestora catre alfi
profesori poate avea o semnificatie sporitd in ceea ce
priveste procesul educational, deoarece succesul
reproductibil poate depasi in importanta succesul izolat.
Solutiile eficiente care raspund cu mare flexibilitate
nevoilor studentilor atdt in context individual, cdt §i in
ansamblu, se bazeaza nu atat pe realizarea cu succes a
obiectivelor educationale, cdt pe gestionarea atentd a
proceselor educationale care rezultda in mod inevitabil in
succes educational, punand accentul mai mult pe
importanta procesului decdt doar pe cea a rezultatului.
Prin urmare, o asemenea abordare poate beneficia din
folosirea de instrumente de evaluare capabile sd
cuantifice procesul educational pe parcursul desfasurarii
sale, cum ar fi analiza statisticd, atdt ca instrument in
sine, cdt si in conjunctie cu platforme digitale care
permit colectarea si analiza de date in timp real, cum ar
fi MaxMSP sau Pure Data. Folosita ca instrument
complementar de investigatie, analiza statistica are
potentialul de a dezvalui informatii detaliate insa de
obicei trecute cu vederea, despre procesul educational,
precum §i mecanisme potentiale pentru perfectionarea
acestuia.  Propunem ca eficacitatea  abordarilor
metodologice poate fi monitorizatd, evaluatd si adaptatd
nevoilor educationale specifice utilizand Scribe, un
program de analiza a datelor dezvoltat la Universitatea
din Texas. Scribe este capabil sa importe inregistrarea
video a unei sesiuni de predare si sa marcheze elemente
importante ale procesului de predare-invatare in scopul
unei analize discrete.
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INTRODUCERE

Invitarea cantului la un instrument de coarde tinut in
mana, cum ar fi vioara sau viola, este un proces care
implicd ajustdri cognitive si motorii la un nivel foarte
ridicat de rafinament in raport cu sarcini specifice de
naturd cognitiva (Keller, 2008) si bio-mecanica (Chan &
Ackermann, 2014). Executate corect, astfel de sarcini au
un impact pozitiv, profund si transformator asupra
mecanismelor neuro-anatomice care, la randul lor,
furnizeaza baza pentru invatarea in general, din moment

ABSTRACT

Student-centered teaching methodologies for
instrumental education address general and particular
student needs in both solo and ensemble settings.
Effective teachers represent significant models of success
for the educational process; however, the transfer of
their skills to other teachers may be even more significant
as in the educational context reproducible success may
surpass isolated success in importance. Effective
solutions that address students’ needs with great
flexibility in both solo and ensemble settings are based
not as much on successful attainment of educational
goals as on the careful management of educational
processes which lead inevitably to educational success,
emphasizing the importance of the process rather than
the result alone. As a consequence, such an approach can
benefit from assessment tools capable of quantifying the
effectiveness of the educational process as it unfolds,
such as statistical analysis either as a sole device or in
conjunction with digital platforms that support real-time
data gathering and analysis, such as Max MSP or Pure
Data. Used as a complementary investigation tool,
statistical analysis has the potential to reveal detailed but
usually overlooked information about the educational
process as well as potential mechanisms for its
refinement. It is proposed here that the effectiveness of
methodological approaches may be monitored, assessed
and adapted to specific educational needs using Scribe, a
type of data analysis software developed at the University
of Texas. Scribe is capable of importing the video
recording of a teaching session and cue important
elements of the teaching-learning process for the purpose
of a discreet analysis.
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INTRODUCTION

Learning to play a hand-held string instrument such as
violin or viola is a process that implies highly refined
cognitive and motor adjustments related to specific tasks
of cognitive (Keller, 2008) and bio-mechanical (Chan &
Ackermann, 2014) nature. Correctly executed, such tasks
have a positive, profound and transformative impact on
the neuro-anatomic mechanisms which in turn supply the
basis for general learning as “[t]he smooth, coordinated
fine motor movements required to play a musical
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ce ,,miscarile motorii fine, coordonate, rafinate, necesare
pentru a canta la un instrument muzical . . . de asemenea
prezic succesul academic in domenii care se
generalizeazd dincolo de domeniul motor, inclusiv
aptitudinile la citire si matematica, si abilitatile verbale*
(Tucker et al., 2016). Mai mult, in cele din urma, duce la
madiestrie si prin urmare la transfer de abilitdti, deoarece
»expertiza Intr-un domeniu 1i ajutd pe oameni sa dezvolte
o sensibilitate la tiparele de informatie semnificativa care
nu sunt disponibile Incepatorilor™ (Bransford et al., 2006:
33), permitand o aplicare strategicd a abilitatilor In
contexte noi. In consecintd, in diferite scenarii
educationale, formarea instrumentald poate fi utilizata
strategic pentru a influenta sau spori la nivel global
aspecte ale procesului de invatare (Seinfeld et al., 2013,
Miendlarzewska & Trost, 2013, Forgeard si colab., 2008)
prin efectul de transfer, definit ca abilitatea de a extinde
in contexte noi ceea ce s-a invatat intr-un anumit context
(Byrnes, 1996: 74), sugerand cd ,este mai bine si
»educdm” oamenii in general decat si ii ,,antrenam” doar
pentru ca sa indeplineasca anumite sarcini” (Broudy,
1977). n ceea ce priveste educatia muzicald, din punct de
vedere al dezvoltarii creierului, aplicatiile practice cum ar
fi pregatirea instrumentald sunt superioare simplei
ascultdri a muzicii, datoritd implicarii ariilor cerebrale
responsabile de coordonarea motorie fina sincronizata cu
diferitele nivele de procesare auditiva, spatiala si
lingvistica.

Numadrul tot mai mare de cercetari care indicd faptul ca
existd o corelatie directd intre instruirea practica muzicala
si dezvoltarea creierului, face din instruirea muzicald un
proces capabil sa imbunatateasca plasticitatea dependenta
de experientd a creierului si dezvoltarea unei varietati de
abilitati cognitive care pot fi transferate altor subiecte sau
activititi. In consecintd, pregitirea instrumentald poate
imbunatati in mod semnificativ invatarea elevilor si
studentilor la modul general si poate ajuta la dobandirea
unor abilitati superioare de lungd durata, atdt emotionale,
cat si de gandire.

Diferitele metode de evaluare in procesul educational
includ, de obicei, feedback-ul direct schimbat in timpul
procesului de predare-invatare si feedback-ul indirect
concretizat in lucrari scrise si/sau de naturd creativa.
Eficacitatea diferitelor metodologii poate fi evaluata prin
colectarea si prelucrarea datelor empirice, prin parerea
bazata pe observatii, care se concentreazd mai mult la
rezultate decat la procesul educational in sine, succesul
intr-un asemenea scenariu fiind determinat de atingerea
sau neatingerea obiectivelor educationale. Cu toate
acestea, discernerea motivelor pentru care un anume
rezultat educational a fost atins sau nu, este la fel de
importantd pe cat este succesul sau esecul in sine, ceea ce
subliniazi necesitatea analizei procesului in sine. In
consecintd, din moment ce procesul educational se
bazeaza pe parametri care se pot regla, acesta poate fi
adaptat pentru a se potrivi unor seturi noi de variabile
educationale sau nevoi ale elevilor/studentilor. Accentul
pus pe analiza parametrilor procesului educational cu
scopul de a-i optimiza poate oferi solutii valoroase in
ceea ce priveste adaptarea metodologiilor educationale la
nevoile specifice ale studentilor, in special in scenarii
educationale care adreseazd diversitatea ca principiu
educational esential. Un asemenea punct de vedere pune
accentul mai degraba pe nevoia de adaptare continua a
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instrument . . . also predict academic success in areas that
generalize beyond the motor domain, including reading
and math readiness, and verbal abilities” (Tucker et al.,
2016). Furthermore, it eventually leads to mastery and
consequently skill transfer as “expertise in a domain
helps people develop a sensitivity to patterns of
meaningful information that are not available to novices”
(Bransford et al., 2006: 33) allowing for a strategic
application of abilities in new contexts. As a
consequence, for various educational scenarios,
instrumental training can be used strategically in order to
impact or enhance aspects of overall learning (Seinfeld et
al., 2013; Miendlarzewska & Trost, 2013; Forgeard et al.,
2008) through the effect of transfer defined as the ability
to extend what has been learned in a given context to new
contexts (Byrnes, 1996:74), suggesting that “it is better to
broadly ‘educate’ people than simply ‘train’ them to
perform particular tasks” (Broudy, 1977). Regarding
music education, hands-on applications such as
instrumental training are superior to simply listening to
music, as far as brain development is concerned, due to
the involvement of brain areas responsible with refined
motor coordination synchronized with different levels of
audio, spatial and linguistic processing.

The growing body of research which points to the fact
that there is a direct correlation between hands-on
musical training and brain development makes
instrumental training a process capable to enhance
experience-dependent ~ brain  plasticity and the
development of a variety of cognitive skills that can be
transferred to other subjects or activities. As a
consequence, instrumental training may significantly
improve overall student learning and skill development
and help with the acquisition of life-long higher order
thinking and emotional skills.

Various methods of assessment during the educational
process usually include the direct feedback exchanged
during the teaching-learning process and indirect
feedback materialized in written and/or creative works.
The effectiveness of different methodologies can be
assessed through empirical data gathering and processing,
through observation-based feedback which focuses on
results rather than the educational process itself, success
in such scenarios being measured in the attainment or
failure of educational goals. However, attainment or
failure of a particular educational goal is just as important
as discerning why said result was attained or not, which
emphasizes the need for the analysis of the educational
process in itself. As a consequence, due to the fact that
the educational process itself is based on adjustable
parameters, it can be adapted to suit new sets of
educational variables or student needs. Emphasis on
process parameter analysis, with the purpose of
optimization, may provide valuable solutions with regard
to adapting educational methodologies to specific student
needs, especially in educational scenarios that address
diversity as a core educational principle. Such a view
emphasizes the need to continuously adapt the
educational system to the real needs of the students,



sistemului educational la nevoile reale ale studentilor
decat pe fortarea dezvoltarii studentilor intr-un cadru
educational de referinta depdsit, care nu poate si nu face
fatd la dezvoltarea exponentiald in domenii precum
tehnologia informationala si inteligenta artificiala.

Solutii ale educatiei muzicale la noua paradigma
tehnologicd si informationald includ folosirea de
programe precum MaxMSP sau Pure Data ca platforme
educationale inter-curriculare (Popean 2016), folosirea
sintagmei blended learning, care presupune integrarea de
tehnologii noi in invatiméantul traditional (Pop & Pop
2013) si a 1invatarii la distantd folosind platforme
electronice ca instrument (Nedelcut & Pop 2015) sau
aplicatii pentru dispozitive mobile cum ar fi Solfeasy
(Demenescu, Cinc & Oz 2016), cat si folosirea unor
programe cu capabilitate de analiza statisticd a datelor
cum ar fi Scribe (Duke & Stammen 2011), dezvoltat la
Centrul pentru Invatimant Muzical de la Universitatea
din Texas, Austin.

in acest studiu, programul Scribe versiunea 4.0 a fost
folosit ca instrument de analiza a datelor cu scopul de a
testa capabilitatea acestuia de a izola si cuantifica
parametri specifici ai procesului de predare-invitare. in
consecintd, scopul experimentului a fost dublu: 1) de a
testa dacd In procesul educational s-a oferit o cantitate
echilibratd, 1nsd wvariatd, de feedback instructional
corectiv si de sustinere si 2) de a cuantifica din punct de
vedere analitic-statistic un numar de parametri ai
procesului educational mai putin evidenti, cum ar fi:

e  volumul de instructiuni verbale, precum si
de feedback verbal din partea instructorului
si a subiectului;

e volumul de prestatie instrumentala atat a
profesorului, sub forma demonstratiei la
instrument, cat si a studentului, sub forma
prestatiei instrumentale in urma feedback-
ului profesorului;

e durata de timp pe care o petrece studentul
implicat fiind in diferite forme de sinteza a
datelor;

e dinamica generala dintre prestatia
instrumentald si vorbire, atat separat, cat si
impreuna (ex.: oferirea de feedback verbal
studentului in timp ce acesta cant la
instrument).

Un set de obiective educationale specifice cu privire la
postura si tehnica instrumentald adecvata au fost stabilite
inainte de experiment. Realizarea cu succes a unora sau a
tuturor acestor obiective, precum si a neindeplinirii
acestora la orice nivel, este coroboratd cu datele obtinute
de la Scribe pentru a testa capacitatea acestuia de a
sugera solutii in ceea ce priveste ajustari ulterioare ale
parametrilor educationali, astfel incat si conducd la
succes in nvatare. Acest articol se concentreaza asupra
felului in care Scribe poate fi folosit in acest proces.

DATE DEMOGRAFICE

Pentru aceastd cercetare, subiectul a fost un baiat in
varsta de 12 ani, elev incepator la viold, care a avut atat
pregatire sub forma de ore particulare, individuale, cat si
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rather than forcing the development of students in an
obsolete educational frame of reference which cannot and
does not keep up with the exponential development in
domains such as informational technology and artificial
intelligence.

Music education solutions to the new technological and
informational paradigm include the use of software such
a MsxMSP or Pure Data as cross-curricular educational
platforms (Popean 2016), the use of the blended learning
syntagm which is the integration of new technologies
into the traditional education (Pop & Pop 2013) and
distance learning using electronic platforms as a
multifunctional tool (Nedelcut & Pop 2015) or the
development of applications for mobile devices such as
Solfeasy (Demenescu, Cinc & Oz 2016) as well as the use
of statistical data-analysis capable software such as
Scribe (Duke & Stammen 2011), developed at the Center
for Music Learning from the University of Texas at
Austin.

In this study, the Scribe software version 4.0 was used as
a data-analysis instrument with the purpose of testing its
fitness concerning the isolation and quantification of
specific parameters of the teaching-learning process. As a
consequence, the aim of the experiment was two-fold: 1)
to test if during the educational process a balanced but
varied amount of instructional, corrective and supportive
feedback was given and 2) to quantify from a statistical
analysis standpoint a number of less obvious parameters
of the educational process such as:

e the amount of verbal instruction as well as
verbal feedback from both instructor and
subject;

e the amount of instrumental performance for both
the teacher in the form of instrument
demonstration and student in the form of
instrumental performance following teacher’s
feedback;

e the amount of time the student spends engaged
in different forms of data synthesis;

e the general dynamic between performance and
talk both separately as well as together (i.e.
giving the student verbal feedback while the
student performs).

A set of specific educational goals regarding proper
posture and instrumental technique were established prior
to the experiment. Successful attainment of some or all of
these goals as well as failure to any degree is
corroborated with the data obtained from Scribe in order
to test its capacity to suggest solutions regarding further
adjustments of the educational parameters so that it
would lead to learning success. This article focuses on
how Scribe can be used in this process.

DEMOGRAPHIC DATA

The subject for this research was a 12-year old male,
beginner viola student, receiving both solo and group
training in the form of private and string orchestra classes
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de grup sub forma unor ore de orchestra la nivel de scoala
medie. La data experimentului, subiectul avea la activ
doua semestre de instruire instrumentala intr-o orchestra.
Cu toate acestea, subiectul avea o pozitie si o tehnica
instrumentald incorecte.

MATERIALE SI METODE

Ca o conditie preliminara pentru aceastd cercetare, s-a
cerut in scris permisiune de la parinti si acceptul elevului.
Acesta a folosit o viold de incepatori, cu o contra-barbie
Kun si un arcus de incepitor. Intreaga sesiune, care a
durat 90 de minute, a fost inregistratd cu o camera video
intr-un format digital video standard, compatibil cu
programul Scribe. Dupd experiment, inregistrarea a fost
transferatd pe un computer si intreaga sesiune a fost
importatd In programul de analizd a datelor Scribe,
utilizand fereastra [OPEN]. In scopul acestei analize, a
fost selectat un segment format din primele 6 minute si
26 de secunde ale lectiei. Dupd cum se vede in Figura 1
(Subject and Behavior Scribe Set-up / Set-up Scribe
subiect si comportament), au fost alesi trei subiecti,
fiecarui subiect fiindu-i atribuite trei comportamente
diferite, prin fereastra [SET-UP]:

Subiectul 1: Profesor
Instructie verbala
Feed-back verbal
e Demonstratie
Subiectul 2 : Student
e  Prestatie instrumentala
e Raspuns la intrebari
e Sinteza
Subiectul 3: Parametrii sesiunii
e Prestatie la instrument
e Vorbire
e Ambele
Scribe 4.0

at middle-school level. The subject had already received
two semesters of instrumental training in an orchestra
setting prior to the experiment. However, the subject
displayed incorrect instrumental posture and technique.

MATERIALS AND METHODS

As a preliminary condition to this research, written
parental and student permission was secured. The student
used a beginner grade full-size viola with a Kun shoulder
rest and a beginner-grade bow. The entire session which
took 90 minutes was recorded on a video camera in a
Scribe-compatible standard digital video format. After
the experiment, the recording was transferred to a
computer and the entire session was imported into the
data analysis software Scribe using the [OPEN] window.
For the purpose of this analysis, a segment consisting of
the first 6 minutes and 26 seconds of the lesson was
selected. As seen in Figure 1 (Subject and Behavior
Scribe Set-up), three subjects were chosen, each subject
being assigned three different behaviors through the
[SET-UP] window:
Subject 1: Teacher

e  Verbal instruction

e Verbal feed-back

e Demonstration
Subject 2: Student

e Performance

e  Answer questions

e  Synthesis
Subject 3: Session set-up

e Performance

I file:// /Applications /Scribe%2 04.0.6 /scribe4.htm

<> 00:00/06:26
Add Subject

Click "Browse" to choose a QuickTime movie.

J/Users/mpopean/Desktop/Movie.mov

Click Load Movie |to load the movie into Scribe.

Movie: /Users/mpopean,/Desktop/Movie.mov

e Talk
e Both
v = [|C]" Google Q

Open mot}serve Review | Save | About
Time Base: | Movie ~

Display: | Subjects ~

Subject: Teacher
Behavior

verbal instruction
verbal feed-back
demo

Subject: Student
Behavior
performance
answer guestion
synthesis

Subject: Session set-up
Behavior

performance

talk

both

Figura 1. Parametrizarea Scribe pentru Subiect si

Comportament
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Browse...

Add Behavior Hide Remove
Order Abbrev Key Color Timed Remove
1 v NA 1 v Remove
2 fb MA 1 v Remove
3 q NA 1 v Remove
Add Behavior Hide Remove
Order Abbrev Key Color Timed Remove
1 p NA [ v Remove
2 a NA 1 v Remove
3 s NA 1 v Remove
Add Behavior Hide Remove
Order Abbrev Key Color Timed Remove
1 p NA [ ] v Remove
2 c NA v Remove
3 b MNA v Remove

Figure 1. Subject and Behavior Scribe Set-up



Fiecarui subiect i s-a alocat un tabel de date la care au
fost adaugate diferite tipuri de comportament, pe randuri
separate. Interfata Scribe permite ca fiecare parametru sa
fie complet personalizabil. in scopul analizarii datelor,
fiecdrui comportament i-au fost atribuiti parametri
precum ordine, abreviere, culoare pentru feedback-ul
vizual si informatii optionale privind durata de timp a
fiecarui eveniment. Fiecarui parametru i se poate atribui,
de asemenea, o cheie specifica atunci cand este necesar.
Folosind butoanele [PLAY], [PAUSE] si [REWIND],
videoclipul a fost derulat inainte si inapoi pentru a marca
cu precizie fiecare dintre parametrii  selectati,
reprezentand anumite segmente ale procesului de
predare-invatare, in fereastra [OBSERVE].

Dupa cum se vede in Figura 2 (Date parametrice), toti
parametrii au fost revazuti utilizdnd functia multipla
[DISPLAY] in fereastra [REVIEW]. Fiecare parametru a
fost subiectul unei derulari si verificari individuale, toate
datele irelevante fiind eliminate din analiza datelor
folosind optiunea [REMOVE].

<> 00:00/06:26
Play || View ~| Pause | Rewind
View: | All x| _Print |
ID Subject Behavior
1 Teacher verbal in...
I2 Teacher verbal in...
3 Session set-up talk
4 Teacher verbal in...
5 Session set-up performan...
6 Student performan...
7 Teacher verbal in...
8 Session set-up talk
9 Student answer qu...
10 Teacher verbal in...
11 Student performan...
12 Session set-up performan...
13 Teacher verbal in...
14 Session set-up both
IlS Teacher verbal in...
16 Session set-up talk
17 Student answer qu...
18 Student performan...
19 Student answer qu...
20 Teacher verbal in...
21 Student answer qu...
22 Teacher verbal in...
23 Teacher verbal in...
24 Student performan...
25 Session set-up performan...
26 Session set-up both
IZ? Teacher verbal in...
28 Session set-up talk
29 Teacher verbal in...
30 Session set-up performan...
31 Teacher verbal in...
32 Session set-up both
33 Session set-up talk
34 Student performan...
35 Session set-up performan...
36 Teacher verbal in...
—3? Session set_-up talk
i Y ¥~ orman, ===
BEGQE"
a 2/0U 2660 (5114

Figura 2. Date parametrice

Start

00:00
00:00
00:00
00:05
00:05
00:06
00:09
00:09
00:11
00:18
00:27
00:29
00:36
00:37
00:38
00:39
00:46
00:51
00:52
00:54
00:56
159
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Each subject was assigned a data table to which different
types of behavior were added on separate rows. The
Scribe interface allows each parameter to be fully
customizable. For data analysis purposes, each behavior
was given parameters such as order, abbreviation, color
for visual feed-back and optional information regarding
the time-span of each occurrence. Each parameter can
also be assigned a specific key when necessary. Using the
[PLAY], [PAUSE] and [REWIND] buttons, the video
was played back and forth in order to accurately cue each
of the various chosen parameters representing particular
segments of the teaching-learning process in the
[OBSERVE] window.

As seen in Figure 2 (Parameter Data), all parameters
were reviewed using a multiple-option [DISPLAY]
function in the [REVIEW] window. Each parameter was
subject to individual play-back and review, any irrelevant
data being discarded from the data analysis using the
[REMOVE] option.

Open | Setup Observem Save | About

Display: I Chronology |

End Duration - Play Remove| [
00:03 00:02 [T Play Remove
00:05 00:04 [T Play Remove
00:05 00:04 [T Play Remove
00:06 00:00 [T Play Remove
00:09 00:03 [T Play Remove
00:10 00:03 [T Play Remove
00:16 00:07 [T Play Remove
00:29 00:20 [T Play Remove
00:20 00:08 [T Play Remove
00:27 00:09 [T Play Remove
00:38 00:11 [T Play Remove
00:37 00:07 [T Play Remove
00:38 00:01 [T Play Remove
00:39 00:02 [T Play Remove
00:47 00:09 [T Play Remove
01:03 00:24 [T Play Remove
00:51 00:05 [T Play Remove
00:52 00:00 [T Play Remaove
00:56 00:03 [T Play Remove
00:56 00:02 [T Play Remove
01:00 00:04 [T Play Remove
01:00 00:00 [T Play Remove
01:02 00:01 [T Play Remaove
01:16 00:13 [T Play Remove
01:10 00:06 [T Play Remove
01:11 00:01 [T Play Remove
01:11 00:00 [T Play Remove
01:14 00:02 [T Play Remove
01:14 00:02 [T Play Remove
01:16 00:01 [T Play Remove
01:24 00:08 [T Play Remove
01:17 00:01 [T Play Remove
01:22 00:05 [T Play Remove
01:29 00:08 [T Play Remove
01:29 00:07 [T Play Remove
00:01 [T Play Remove
00:01 [T Play Remove
00:44 [T Play Remove | v

Figure 2. Parameter Data
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Optiunile functiei multiple [DISPLAY] includ:

e [Chronology] care afiseaza date in ordinea
aparitiei lor (Figura 2 (Date parametrice);

e [Timeline] care ofera o analiza vizuala
temporald a fiecarui subiect individual
parametrizat anterior (Figura 3. Timeline Data
Analysis / Analiza cronologica a datelor);

e [Summary] care afigeaza date statistice de-a
lungul datelor in timp, in forma numerica
(Figura 4. Sumarul analizei datelor).

The [DISPLAY] multi-function options include:

e [Chronology] which displays data in its order of
occurrence (Figure 2. Parameter Data);

e [Timeline] which offers a visual time-based
analysis of each individual subject previously
set-up (Figure 3. Timeline Data Analysis);

e [Summary] which displays statistical data along
time-based data in numerological form (Figure
4. Data Analysis Summary).

= 00:00/06:26 Open | Setup Observem Save | About

Play || View *| Pause Rewind
View: | All *| Print Zoom: - + 100.0%
00:00 [oo:s9 [o1:59 [oz:59 [o3:59 [04:59 |
Subject: Teacher
00:00 [oo:s9 [o1:59 [oz:59 [o3:59 [04:59 |
Subject: Student

pa WP ajaajp PP [ p P l1ala jia |i p P Ip 2P
00:00 [oo:s9 [o1:59 [oz:59 [o3:59 [04:59 |
Subject: Session set-up
elle  plle  Pldek e [Mdele T e oIl T Mkpili b T [l [

Figura 3. Analiza cronologica a datelor

Formatul vizual al datelor din fereastra Timeline Data
Analysis / Analiza Cronologica a Datelor (Figura 3) ofera
informatii referitoare la tipul si nivelul de interactiune din
timpul procesului de predare-invatare, asa cum reiese din
diferitele modele prezentate:

e Instruirea verbala a profesorului (Fereastra
[Subject: Profesor], blocuri rosii, codificate
,»V), urmata de prestatia studentului (Fereastra
[Subject: Student], blocuri maro, codificate ,,p*).
Acest tip de interactiune furnizeaza parametrii
specifici pentru prestatia instrumentala a
studentului;

e Instruirea verbala a profesorului, urmata de
raspunsul verbal al elevului (Fereastra [Subject:
Student], blocuri negre, codificate ,,a*). Acest
tip de interactiune cere studentilor s gandeasca
critic pentru a deveni constienti de parametrii
specifici de prestatie instrumentala care trebuie
pusi in practica pe loc.

e Instruirea verbala a profesorului in timpul
prestatiei elevului. Acest tip de interactiune
ofera atat sustinerea pozitiva, in timp real, a
parametrilor executati corect, cat si feedback-ul
corectiv pentru parametrii care necesita
imbunatatire.
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Figure 3. Timeline Data Analysis

The visual format of data in the Timeline Data Analysis
window (Figure 3) provides information regarding the
type and level of interaction during the teaching-learning
process, as apparent in the different patterns showcased:

e  Teacher verbal instruction ([Subject: Teacher]
window, red blocks, coded “v”) followed by
student performance ([Subject: Student]
window, brown blocks, coded “p”). This type of
interaction sets the particular parameters for
student performance;

e  Teacher verbal instruction followed by student
verbal answer ([Subject: Student] window, black
blocks, coded “a”). This type of interaction
requires the student to think critically in order to
become aware of particular performance
parameters to be put in practice immediately;

e  Teacher verbal instruction during student
performance. This type of interaction provides
both real-time positive re-enforcement of
parameters that are correctly executed and
corrective feed-back for parameters that need
improvement.
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Subject Behavior Freq.
Teacher verbal instruction 41
Teacher verbal feed-back 4]
Teacher demo 4]
Student performance 15
Student answer guestion 10
Student synthesis 0
Session set-up performance 26
Session set-up talk 20
Session set-up both 16
Group Freq.
Teacher 4]
Student 4]

Figura 4. Sumarul analizei datelor
DISCUTIA CONSTATARILOR

Un profesor eficient in domeniul instruirii instrumentale
poate folosi strategii subtile de adaptare a procesului de
predare-invatare cu scopul de a raspunde nevoilor
elevilor/studentilor. Astfel de strategii includ ajustarea
fina, in timp real, a diversilor parametri, cum ar fi
raportul dintre cantitatea si calitatea instructiunilor
profesorului sau a feedback-ului. O varietate de
combinatii de seturi de date pot fi utilizate pentru a trage
concluzii cu privire la aspectele ascunse ale procesul de
predare-invatare, inclusiv cantitatea exacta de timp
petrecut cu fiecare parametru.

Primul segment al lectiei observate si analizate in Scribe
aratd un accent pus pe instruirea verbald si pe aplicatiile
practice ale studentului. Nu s-a petrecut timp cu
feedback-ul verbal sau demonstratia profesorului,
deoarece acest segment a fost conceput pentru a structura
cadrul obiectivelor educationale ale lectiei. In acest timp,
sunt oferite explicatii, iar studentul este implicat activ
prin faptul ca a fost solicitat sd cante la instrument si sa
raspundi la intrebari. In aceastd etapa a lectiei, studentul
dobandeste cunostinte teoretice si practice, iar la orice
nivel de sintezd de date se ajunge prin aplicarea practica.
In aceasti fazi nu se urmireste angajarea elevului in
sinteza teoretica.

Analiza Scribe a datelor colectate in acest segment aratd
ca profesorul conduce interactiunea cu niveluri mai mari
de frecventd si ratd/minut, pentru un timp total de 3
minute si 21 de secunde, care nu depaseste 53,01% din
timpul total observat. Interactiunea studentului este mai
putin frecventa in ceea ce priveste prestatia instrumentala
(15 cazuri) si raspunsul la intrebari (10 cazuri), insa
dureazd mai mult timp, cu o duratd totala a prestatiei
instrumentale de 3 minute si 20 de secunde si durata
raspunsurilor la intrebari de 46 de secunde, in valoare
totala de 4 minute si 6 secunde. Procentul de timp
petrecut pentru implicarea studentului este de 52,75%
prestatie instrumentald si 12,13% raspunsuri la intrebari,
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Rate /Min Time % Time Mean SDev
6.488 03:21.0 53.01 00:04.9 5.81
0.000 00:00.0 0.000 00:00.0 0.00
0.000 00:00.0 0.000 00:00.0 0.00
2.374 03:20.0 52.75 00:13.3 11.04
1.582 00:46.0 12.13 00:04.6 2.23
0.000 00:00.0 0.000 00:00.0 0.00
4.114 02:35.3 40.96 00:05.9 4.87
3.165 03:16.9 51.93 00:09.8 11.73
2.532 00:25.9 6.847 00:01.6 0.47
Rate /Min Time % Time Mean SDev
0.000 00:00.0 0.000 00:00.0 0.00
0.000 00:00.0 0.000 00:00.0 0.00

Figure 4. Data Analysis Summary
DISCUSSION OF FINDINGS

An effective teacher in the domain of instrumental
training may use subtle strategies to adjust the teaching-
learning process in order to address student needs. Such
strategies include the fine real-time adjustment of a
variety of parameters such as the ratio between the
quantity and quality of teacher instruction or feedback. A
variety of combinations of data sets may be used in order
to draw conclusions about the hidden aspects of the
teaching-learning process, including the exact amount of
lesson time spent with each parameter.

The first segment of the lesson observed and analyzed
through Scribe shows an emphasis on teacher verbal
instruction and student practical applications. There is no
time spent on teacher verbal feed-back or demonstration
as this particular segment was designed to layout the
framework for the educational goals of the lesson. During
this time, explanations are given and the student is
actively engaged by being requested to perform and
answer questions. At this stage of the lesson, the student
gains theoretical and practical knowledge and any
amount of data synthesis is attained through practical
application. In this phase, there is no attempt to engage
the student in theoretical synthesis.

The Scribe_analysis of collected data in this segment
shows that the teacher leads the interaction with higher
levels of frequency and rate/minute, for a total time of 3
minutes and 21 seconds which amounts to no more than
53.01% of the total time observed. The student
interaction is less frequent in terms of performance (15
instances) and answering questions (10 instances),
however it takes longer time, with a total performance
duration of 3 minutes and 20 seconds and total question
answering of 46 seconds, amounting to a total of 4
minutes and 6 seconds. The percentage of time spent on
student involvement is 52.75% performance and 12.13%
answering questions, which exceeds by a small margin
the time used by the teacher for verbal instruction.
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ceea ce depaseste usor timpul utilizat de profesor pentru
instructiuni verbale. Desi initial pare cd existd un procent
mai mare de timp petrecut cu instructiuni ale
profesorului, accentul pus in acest segment al lectiei este
de fapt pe elev.

In consecint, analiza Scribe ofera informatii privind
raportul dintre cantitatea de instructiuni verbale ale
profesorului si cantitatea de feedback al elevului sub
forma de prestatie instrumentald si raspuns la intrebari. O
astfel de perspectiva are potentialul de a oferi indicii in
ceea ce priveste cuantificarea ,,eficacitatii* in procesul de
predare si invatare; timpul de lectie este limitat, iar
controlul precis al alocérii timpului pentru fiecare sarcina
educationald poate oferi solutii in ceea ce priveste
raportul ideal de variabile cum ar fi cantitatea si calitatea
instruirii verbale a profesorului.

In comparatie cu un tip de lectie care pune accentul pe
aspecte teoretice, un tip practic de lectie sau de aplicatie
educationald, cum ar fi instruirea instrumentala,
beneficiaza dintr-un grad finalt de instruire practica
deoarece, pentru madiestria instrumentald si prestatia de
succes, sunt necesare o varietate de sarcini specifice si de
coordonare motorie find sincronizati. in ideea aceasta,
feedback-ul corectiv si consolidarea pozitiva ar trebui de
asemenea sa fie bine reprezentate pentru ca
elevul/studentul sa primeascd o cantitate adecvatd de
coordonare 1n timp real.

Analiza Scribe a ferestrei [Subject: Session Set-up]
prezintd un raport echilibrat intre interactiunea verbald
(blocuri  portocalii, codificate ,c“) si prestatia
instrumentald (blocuri albastre, codificate ,,p“), care a
reprezentat unul dintre obiectivele acestei sesiuni
experimentale. Acest lucru este, de asemenea, vizibil in
coloana [% Time] din fereastra Data Analysis Summary
(Sumarul analizei datelor) (Figura 4) unde parametrul
[Teacher Verbal Instruction / Instructiune verbald a
profesorului] afiseazd o valoare de 53% din timpul de
lectie in timp ce parametrul [Student performance /
Prestatia instrumentald a elevului] ca rezultat al instruirii
profesorului reprezinta 52,75% din timpul de lectie.

Componenta [Parametrizarea sesiunii] in analiza Scribe,
prezinta de asemenea o preponderentd a prestatiei
instrumentale atat in frecventa (26), cét si in ratd / minut
(4.114), dar cu un timp total de 2 minute si 35,3 secunde,
care se ridica la 40,96% din timpul segmentului total,
spre deosebire de vorbire, care indicd o frecventa (20) si
o vitezd / minut (2.532) mai micd, cu toate acestea
ridicandu-se la un timp total mai mare, de 3 minute si
16,9 secunde, care reprezintd 51,93% din timpul
segmentului total. Feed-back-ul profesorului, in timp ce
studentul interpreteaza, moduleaza parametrii
[performance] si [talk], adaugédnd per general la frecventa
totald (16) si viteza/min (2.532) a timpului de interactiune
(25.9 secunde) din segmentul observat si analizat. Dupa
cum se vede, aceste seturi sunt apropiate in valori,
sugerand pe mai departe o distributic echilibratd a
timpului pentru sarcinile relevante. Parametrii [medie] si
[SDev] sau ,deviatia standard“ devin relevanti atunci
cand se fac comparatii intre diferite segmente ale lectiei
sau lectii diferite.

Segmentul analizat, care reprezintd partea introductivad a
lectiei, prezintd o dinamica complexd a interactiunilor in
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Although initially there appears to be a greater
percentage of the lesson time spent with teacher
instruction, the emphasis of this segment of the lesson is
actually on the student.

As a consequence, the Scribe analysis provides
information regarding the ratio between the amount of
teacher’s verbal instruction and the amount of student
feed-back in the form of performance and question
answering. Such insight has the potential to provide clues
with regard to the quantification of “effectiveness” in the
process of teaching and learning; the amount of lesson
time is limited and accurate control of time distribution
for each educational task can offer solutions to the ideal
ratio of variables such as the quantity and quality in
teacher’s verbal instruction.

In comparison to a type of lesson which emphasizes
theoretical aspects, a practical type of lesson or learning
application such as instrumental training benefits from a
high degree of hands-on instruction as a variety of
specific and synchronized refined motor coordination
tasks are required for instrumental mastery and successful
performance. However, corrective feedback and positive
reinforcement should also be well represented in order
for the student to receive the proper amount of real-time
guidance.

The Scribe analysis of the [Subject: Session set-up]
window shows a balanced ratio between verbal
interaction (orange blocks, coded “c”) and performance
(blue blocks, coded “p”’) which was one of the goals for
this experimental session. This is also visible on the [%
Time] column from the Data Analysis Summary window
(Figure 4) where the [Teacher verbal instruction]
parameter displays a value of 53% of the lesson time
while the [Student performance] parameter as a result of
teacher’s instruction represents 52.75% of the lesson
time.

The [Session set-up] component in the Scribe analysis
shows also a preponderance of performance in both
frequency (26) and rate/minute (4.114) but with a total
time of 2 minutes and 35.3 seconds amounting to 40.96%
of the total segment time as opposed to talking showing a
lower frequency (20) and rate/minute (2.532), however
amounting to a greater total time of 3 minutes and 16.9
seconds representing 51.93% of the total segment time.
Teacher feed-back while the student is performing
modulates the [performance] and [talk] parameters
adding to the overall frequency (16) and rate/min (2.532)
of interaction time (25.9 seconds) and amounting to a
6.847% of the time segment observed and analyzed. As
seen, these sets are close in values, suggesting further a
balanced distribution of time for relevant tasks. The
[mean] and [SDev] or “standard deviation” parameters
become relevant when comparisons between different
segments of the lesson or different lessons are made.

The analyzed segment representing the introductive part
of the lesson shows a complex dynamic of interactions
during the educational process. At this stage, Scribe may



timpul procesului educational. In acest stadiu, Scribe
poate fi folosit deja pentru a sugera o optimizare
suplimentara a utilizarii in timpul lectiei. Spre exemplu,
inregistrarea video arata cand, cum si dacd au fost atinse
scopurile educationale pentru fiecare segment de lectie.
Pentru acest segment in particular, care reprezinta
aproximativ 10% din timpul de lectie generala, rezultatul
este pozitiv; cu toate acestea, dacd acest segment ar putea
fi redus in timp, mai mult timp din lectie ar putea fi
petrecut cu celelalte obiective educationale. Deoarece
reducerea timpului folosit pentru feedback-ul explicativ
nu trebuie sd fie In detrimentul elevului, o astfel de
reducere este posibila numai dacd este compensata altfel.
In consecinti, cumpanind la datele din Scribe, timpul
total al lectiei petrecute cu acest parametru (sarcinile
indrumate de profesori) poate fi scurtat si, prin urmare,
optimizat, printr-o crestere obligatorie a calitatii
instructiunilor si feedback-ului cadrului didactic, astfel
creand mai mult spatiu pentru sarcinile care vizeaza
studentul.

Calitatea instructiunilor sau a feedback-ului profesorului
nu poate fi masuratd direct in Scribe, cel putin pana la
acest stadiu al dezvoltarii. Cu toate acestea, Scribe poate
masura cu exactitate intervalul de timp necesar unui
student aflat la un anumit nivel de madiestrie
instrumentald pentru a realiza un scop educational
anume, pe baza unui anumit tip de instruire. Cand sunt
agregate, astfel de date provenind de la mai multi subiecti
pot duce la concluzii importante cu privire la optimizarea
catorva parametri educationali, cum ar fi:

e Instruirea: tipul optim, durata si frecventa

e Aplicatii practice ale studentului: tipul optim,
durata si frecventa

e Interactiunea: dinamica optimd a interactiunii
dintre profesor si student

e Feedback: tipul optim, intervalul de timp si
frecventa feedback-ului direct si indirect

e Sarcina: tipul optim, intervalul de timp si
frecventa

Bazat pe raspunsul la ajustarea parametrilor educationali
al unui grup de studenti semnificativ din punct de vedere
statistic, solutii optime si flexibile atdt pentru pregatirea
generald, cat si pentru cea individuala pot deveni
disponibile cu wusurintd Intr-un tip de ecosistem
educational bazat pe ajustarea In timp real a acestor
parametri, facand acest model complet flexibil si
adaptabil la peisajul educational in continud schimbare.
Generatiile noi de studenti sunt afectate de ritmul
accelerat al progresului tehnologic, iar nevoile lor
educationale va trebui sa fie adresate de noile paradigme
educationale a caror eficacitate trebuie sd depaseasca
dependenta de aplicatii rigide. In timp ce creierul invata
in moduri specifice si cu o latentd masurabild, de unde si
conceptul de ,curbd de invatare, diferitele grade de
plasticitate a creierului pana la sfarsitul vietii unui individ
sugereaza un grad ridicat de adaptabilitate cu potential
nelimitat de interfatare.

Diferite populatii de studenti pot sd necesite abilitati
deosebite in ceea ce priveste furnizarea continutului din
timpul procesului educational; ca o consecinta, ,,predarea
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already be used to suggest further optimization of the
lesson-time usage. For example, the video recording
shows when, how and if the educational goals for each
segment of the lesson were achieved. For this particular
segment, representing approximately 10% of the overall
lesson time, the result is positive; however, if this
segment could be reduced in length, more lesson time
could be spent with the remaining educational goals. As
the reduction in time used for explanatory feedback must
not be detrimental to the student, such reduction is
possible only if compensated for by other means. As a
consequence, pondering over the Scribe data, the overall
time of the lesson spent with this particular parameter
(teacher-driven tasks) may be shortened and therefore
optimized with a mandatory increase in the quality of
teacher instruction and feedback, making more room for
student-driven tasks.

The quality of teacher instruction or feedback cannot be
measured in Scribe, at least at this stage of development.
However, Scribe can accurately measure the time span
necessary for a student found at a particular level of
instrument mastery to attain a particular educational goal
based on a given type of teacher input. When aggregated,
such data coming from multiple subjects may lead to
important conclusions regarding the optimization of
several educational parameters such as:

e  Teacher input: optimum type, time span and
frequency

e  Student practical applications: optimum type,
time span and frequency

e Interaction: optimum dynamic of teacher-
student interaction

e Feedback: optimum type, time span and
frequency of direct and indirect feedback

e Task: optimum type, time span and frequency

Based on the response of a statistically-significant group
of students to the adjustment of educational parameters,
optimum and flexible solutions for both general and
individual training may become readily available in a
type of educational eco-system based on the real-time
adjustment of these parameters, making this model fully
flexible and adaptable to the ever-changing educational
landscape. New generations of students are affected by
the accelerated pace of technological advancement and
their educational needs may need to be addressed by new
educational paradigms whose effectiveness must surpass
dependency on rigid applications. While the brain learns
in specific ways and with measurable latency, hence the
concept of “learning curve”, different degrees of brain
plasticity until late in an individual’s life suggest a high
degree of adaptability with unlimited potential for
interfacing.

Different populations of students may require different
skills for content delivery during the educational process;
as a consequence, “effective teaching” may be defined
differently for each set of educational variables. Thus,
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eficienta” poate fi definitd in mod diferit pentru fiecare
set de variabile educationale. Pin urmare, analiza
statisticd prezintd solutii cuantificabile in ceea ce priveste
dezvoltarea unor noi paradigme educationale; ca o
consecintd, ,predarea si Invdtarea eficienta are
potentialul de a deveni un concept fluid, capabil sa se
adapteze rapid la noile provocari educationale.

CONCLUZII

Analiza statistica a datelor folosind programul Scribe sau
un omolog poate fi utild In masurarea diferitilor parametri
ai procesului de predare-invatare si poate fi folositd
pentru a se determina solutii bazate pe feed-back de
precizie bazat pe date discrete in ceea ce priveste
posibilele arii de imbunatétire a procesului educational.
Scribe ofera o platforma pentru studierea si cuantificarea
pe mai departe a ceea ce este denumit in mod empiric
,predare eficienta“.

SUGESTII PENTRU CERCETARI ULTERIOARE

Analiza statistica a datelor poate fi utilizatd pentru
studierea Inregistrdrilor audio-video ale cursurilor si
claselor de maiestrie predate de profesorii cu un
coeficient ridicat de eficientd. Comparatia dintre
abordarile si metodele lor de predare poate prezenta
trasaturi comune dezirabile, care sunt de fapt masurabile
si reproductibile. Asemenea analize ale predarii eficiente
pot arata, prin comparatie, domeniile de imbunatatire
necesare profesorilor incepatori. Pe mai departe, analiza
predarii eficiente comparate cu predarea ineficientd care
foloseste aceleasi metode poate dezvalui aspecte ascunse
ale predarii, care au capacitatea de a duce la dezvoltarea
unor trasaturi didactice dorite. O astfel de analizd poate
de asemenea sa evidentieze abordari care sa raspunda cel
mai bine nevoilor studentilor atit in contextul prestatiei
instrumentale solo, cét si in ansamblu.
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