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Abstract

The identification of execution errors in real-time correction through an innovative specific
device to free throw refinement, and through corrective kinetic and prophylactic exercises
adapted to basketball game. The study included 92 subjects structured into sports
categories: U14, U16, U18, and by gender: female (46 subjects) and male (46 subjects).
Subjects were observed to identify the incidence of execution errors in free throws, their
causes and correction methods during the study's testing. The study results highlight the
decrease in the number of execution errors between the final and initial testing due to the
implementation of innovative technology specific to free throw refinement and the
application of specific corrective kinetic and prophylactic exercises. For all junior and
gender categories of the study, the number of errors decreased in the final testing compared
to the initial one, highlighting the importance of identifying errors and causes in real-time
and correcting them through specific means.

1. Introduction

Basketball is a technically and tactically complex sport contributing to the
overall development of players. The sequence and dynamics of basketball
gameplay stimulate player’s creativity in manifesting and interrelating their
physical, technical, and tactical potentials (Olteanu, Oancea & Badau, 2023). The
dynamism of the game is conditioned by methodological trends, coaches'
creativity, specific informational technologies, and a scientific and modern
approach to sports training methodology (Ghitescu, Tudor & Moanta, 2014;
Moanta, Tudor. & Ghitescu 2013). Basketball, a sport characterized by the
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execution of complex actions with the ball, demands excellent technical skills from
players (Guimaraes et al, 2019).

The performance level of basketball players is influenced and determined by
the quality and proportion of technical-tactical preparation alongside physical,
psychological, and theoretical preparation at all children's and junior levels
(Guimaraes et al, 2019; Oancea & Bondoc-lonescu, 2015). Junior athletes training
should focus on increasing technical proficiency and efficiency in relation to
overall sports training and performance objectives (Badau et al, 2022; Muntianu,
Abalasei, Nichifor, & Dumitru, 2022). The technical training of basketball players
must be correlated with the dynamic trends of the game and the specific
characteristics and performance objectives of basketball (Fox, Scanlan & Stanton,
2017; Pérez-Chao et al, 2023). Increasing the level of sporting mastery from a
technical standpoint should be a priority objective for specialists, especially during
the initiation and junior periods. The level of technical proficiency depends on
biomechanical characteristics, motor aptitude level, and sports experience (Torres-
Unda et al, 2016; Badau, 2014).

Real-time correction and elimination of execution errors are essential
premises in optimizing the motor learning process of free throws. The reduction of
execution errors increases the chances of scoring points from free throws (Perse,
Kristan, Kovacic, , Vuckovi¢, & Pers, 2009; Lopes, Albuquerque, & Raab, 2019).
Technical error correction can be achieved through awareness, attentional focus
during practice, repetition, and the use of corrective kinetic and prophylactic means
tailored to the specifics of basketball technique and training (Verhoeven & Newell,
2016; Truong et al, 2023).

Real-time correction, especially in the initiation stage of basketball, through
informational technologies and observational methods, constitutes the premises for
improving execution technique and performance efficiency, thereby optimizing
basketball performance (Du et al, 2024; Zhu, 2022). Based on the aforementioned
arguments and literature review, we consider our study relevant due to the
theoretical and practical implications identified.

2. Material and methods

The purpose of research

The identification of execution errors for real-time correction through an
innovative device called the "System and technical device dedicated to the motor
learning process in the field of sports science and physical education with direct
applicability in the specific training of basketball - free throw perfection™ at the
level of experimental groups in the study. This innovative technology is dedicated
to the training process of all categories of basketball players, ensuring both real-
time monitoring and correction of execution errors to optimize and perfect free
throws and implicitly the ratio between the number of attempts and the number of
successes. Real-time awareness of execution errors facilitates the adaptation of
exercises for corrective kinetic and prophylactic purposes to optimize executions
and implicitly the motor behavior of athletes.
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The hypothesis of the research

The study hypothesis assumed that identifying execution errors in
experimental groups of male and female juniors would allow real-time correction
through kinetic and prophylactic means using the innovative system designed and
implemented in this research.

Procedure und method of research

Observational evaluation of free throw execution errors aimed to create a
table with the most frequent errors to raise awareness and correct them using the
innovative device implemented in the sports training process. These observational
evaluative assessments were conducted during the initial tests, and then the
improvement of these errors was monitored at the time of conducting the final tests
of the experimental group.

Subjects

The inclusion criteria for athletes were: good health, actively registered
athletes, a minimum of 5 years of sports experience, no injuries in the last 6
months, complete participation in the training program, and specific tests of the
final research. The samples of junior athletes involved in the research, totaling 92
subjects, were structured as follows: male experimental samples U14 (16 subjects),
U16 (16 subjects), U18 (14 subjects) comprising active registered athletes at CSS
Brasovia/ CSU Brasov aged between 12-18 years; female experimental samples
Ul4 (16 subjects), Ul6 (16 subjects), U18 (14 subjects) comprising active
registered athletes at CSS Brasovia/ Kids Tampa aged between 12-18 years.

Applied tests

Within the study, the aim was to identify the causes, execution errors, and
priority objectives focused on correcting these errors through corrective
prophylactic exercises for all subjects of the experimental groups, according to
gender and level of sports training. All these causes, errors, corrective objectives,
as well as their incidence, are presented in Tables 1 and 2. The main aspects
identified during free throw execution were: shoulder pain, poor coordination, lack
of spin effect, not utilizing knee bending, balance during the throw, muscular
spasms, unequal ratio between agonist and antagonist muscles, and poor posture.
The most frequently identified errors were: elbow excessively outwards, increased
force on the pushing arm, rigid wrist, and lack of arc in the throw, ball acquiring
different trajectories, and incorrect ball trajectory. Corrective Kkinetic and
prophylactic exercises focused on strengthening shoulder muscles, improving
muscle balance, correcting wrist joint mobility, increasing lower limb mobility,
increasing muscle strength, specific muscle work, agonist-antagonist exercises,
posture correction, and head position.

The description of the experimental process

The study was conducted from April to July 2021, including an initial testing
phase (April 5-10, 2021), implementation of the experimental program for
improving free throws and correcting execution errors through Kkinetic and
prophylactic means (April 11 - July 4, 2021), and a final testing phase (July 5-10,
2021). Through the observational method, we were able to identify execution errors
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in free throws, based on which we established the causes and methods of correction
as a result of practicing the specialized training program using the innovative
device designed for this research. We considered these aspects essential to ensure
the effectiveness of the motor learning process of free throws and to determine the
increase in precision and efficiency. Based on identifying the main errors occurring
during free throw execution, we managed to establish the main causes and
correction methods of these errors through corrective kinetic and prophylactic
exercises. This evaluation was applied only to the experimental groups of the actual
research.

3. Results and Discussions

Table 1. Numerical distribution of execution errors when making free throws — male
experimental samples

Causes Errors Correction Initial Test Final Test
Ulg Ule Ul14 U18 Ule U14
1. Shoulder Elbow far out Strengthening the 1 - - - - 1
pain shoulder muscles
2. Poor Increase force in Muscle balance 2 2 3 1 2 2
COOfdination the push arm
3.No spin Correction of the 2 2 4 2 1 3
effect Stiff wrist mobility of the
fist joint
4.Lack of use Increased 1 1 1 1 2 2
of the knees ~ The throw has mobility in the
no vault lower limbs
5.Balance The ball gets Increased muscle - 2 2 - - 2
while different strength
throwing trajectories
6.Muscle The ball takes Adapted muscle - - 1 - - -
spasms other trajectories ~ Work
7.Unequal The agonist- 1 2 1 1 1 2
ratio of The ball takes antagonist thing
agonist to the wrong
antagonist trajectories
8.Poor The ball takes Posture 1 1 2 1 2 1
posture the wrong correction, head
trajectories position
Total number of subjects with execution errors/total 8/ 10/ 14/ 6/ 9 13/
number of subjects 14 16 16 14 16 16
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Table 2. Numerical distribution of execution errors when making free throws — female
experimental samples

Causes Errors Correction Initial Test Final Test
U1ig U116 Ul4 Ul18 Uls U14
1. Shoulder  Elbow far Strengthening 2 1 2 1 1 1
pain out the shoulder
muscles
2. Poor Increase Muscle balance 1 1 2 1 1 1
coordination force in the
push arm
3.No spin Correction of 1 2 2 1 1 1
effect Stiff wrist the mobility of
the fist joint
4.Lack of use The throw Increased 2 1 2 1 1 2
of the knees mobility in the
has no vault :
lower limbs
5.Balance The ball gets  Increased - 2 2 - 1 2
while different muscle strength
throwing trajectories
6.Muscle The ball Adapted muscle - - 1 - - 1
spasms takes other work
trajectories
7.Unequal The ball The agonist- 1 1 - - 1
ratio of takes the antagonist thing
agonist to wrong
antagonist  trajectories
8.Poor The ball Posture 1 1 1 1 1 1
posture takes the correction, head
wrong position
trajectories
Total number of subjects with execution 7/ 9/ 13/ 5/ 7/ 10/
errors/total number of subjects 14 16 16 14 16 14
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The analysis of observational results shows a higher proportion of errors in
the U14 groups compared to the U16 and U18 groups. In the male experimental
group U18, initially, 8 errors were identified, and as a result of the research, these
decreased so that at the end of the testing, only 6 errors were identified. (Table 1).

Numerical share of execution errors in making
throws female experimental groups
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Figure 2. Numerical share of execution errors in making throws — female
experimental groups

Similarly to the male groups, the same trend can be observed in the female
experimental group, where the initial number of errors was 7, and at the end, only 5
errors were identified. For the U16 group, initially, 10 errors were identified for the
male group and 9 errors for the female group, and by the end of the research, these
decreased to 9 errors for the male group and 7 for the female group. The same
phenomenon can be observed in the U14 groups, which initially recorded 14 errors
for the male group and 13 errors for the female group, and by the end, only 13
errors were identified for the male group and 10 errors for the female group (Table
1,2).

Discussions

The quantification of errors occurring during free throw execution is common
to both male and female experimental groups, and these errors had various causes
related to both the biomechanics of the throw execution and issues such as posture,
deficient control of muscle tension and relaxation, balance, etc. The
implementation of the innovative system led to the awareness of these errors,
which facilitated their reduction within the specialized free throw improvement
program. The analysis of the results highlights that between the executions carried
out during the final tests and the initial ones, a series of errors were corrected, as
evidenced by the decrease in the number of errors among the subjects who
previously exhibited these errors.

Our study results align with previous studies that emphasize the importance
of identifying execution errors and their causes in real time and correcting them
through means_specific to the practiced sport or through corrective kinetic and
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prophylactic methods. (Williams, Ng, Stephens, Klem & Wild, 2018; Mackowiak,
2003). Several studies have highlighted that the process of correcting technical
executions in real time has superior effects on optimizing sports performance
compared to situations where correction occurs at a temporal interval after the
execution or training (Mihajlovic, Cabarkapa, Cabarkapa, Philipp, & Fry, 2023;
Ganciu, & Stoicoviciu, 2013; Leonte, Popescu, Pricop & Neagu, 2017). The
complexity of sports requires an interdisciplinary approach to the causes and ways
of correcting execution errors, combined with a training program adapted to
individual and sports specificities in relation to experience and sports performance
requirements (Martoma, 2009; Malek et al, 2024; Badau et al, 2023)

4. Conclusions

The results of this observational (descriptive) part contribute to confirming the
need for implementing innovative technologies that facilitate real-time awareness
and motor control of free throws. Real-time awareness facilitates error correction
through corrective kinetic and prophylactic means, thereby enhancing execution
technique at all levels of training considered in this study. We believe that the more
specialized and timely the prevention and correction of errors are, the more optimal
the possibilities for technical improvement in basketball.
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Abstract

Identificarea greselilor de executie in vederea corectdrii in timp real prin intermediul
dispozitivului inovativ de perfectionarea aruncarii libere, si prin intermediul exercitiilor
kinetoprofilactice corective adaptate jocului de baschet. Studiul a inclus 92 de subiecti structurati
pe categorii sportive: Ul4, U16, U18 si pe gen: feminine (46 subiecti)) si masculine (46
subiecti). Subiectii au fost observati in vederea identificarii incidentei erorilor de executie
in efectuarea aruncérilor libere, a cauzelor si modalitatilor de corectare in cadrul testarilor
studiului. Rezultatele studiului evidentiaza diminuarea numarului de erori de executie intre
testarea finala si cea initiala ca urmare a implementarii tehnologiei inovative specifice
perfectionarii aruncarilor libere si a aplicarii de exercitii specifice si kinetoprofilactice
corective. Pentru toate categoriile de junior si de gen ale studiului, numarul de erori la
testarea finala s-au diminuat comparativ cu cea initiala, demonstrand importanta
identificarii erorilor si cauzelor in timp real si prin corectarea acestora prin mijloace
specific.

1. Introducere

Baschetul este jocul sportiv cu o complexitate tehnico-tactice care contribuie
la dezvoltarea multilaterala a jucatorilor. Succesiunea si dinamica fazelor jocului de
baschet stimuleaza creativitatea jucatorilor in ceea ce priveste manifestarea si
interelationarea potentialitatilor lor fizice, tehnice si tactice (Olteanu, Oancea &
Badau, 2023). Dinamizarea jocului este conditionata de tendintele metodologice, de
creativitatea antrenorilor, de dinamica tehnologiilor informationale specifice, de
abordarea stiintificd si moderna a metodologiei de pregatire sportiva (Ghitescu,
Tudor & Moanta, 2014; Moanta, Tudor & Ghitescu, 2013). Baschetul, un sport
caracterizat prin executarea de actiuni complexe libere si cu mingea reclama din
partea jucatorilor abilitati tehnice excelente (Guimaraes et al, 2021).

Nivelul performantial al jucatorilor de baschet este influentat si determinat de
ponderea si calitatea pregétirii tehnico-tactice aldturi de cea fizica, psihologica si
teoretica la toate categorii de copii si junior (Guimaraes et al., 2019; Oancea, &
Bondoc-lonescu, 2015). Pregitirea spotivilor juniori trebuie sa se focuseze pe
cresterea nivelului de tehnicitate si a eficientei procedeelor tehnice in raport cu
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pregdtirea multilaterala sportiva si cu obiectivele de performanta (Badau et al,
2022; Muntianu, Abalagei, Nichifor, & Dumitru, 2022). Pregitirea tehnicd a
jucatorilor de baschet trebuie corelata cu tendintele de dinamizare ale jocului si cu
caracteristicile si obiectivele de performanta specifice baschetului (Fox, Scanlan, &
Stanton, 2017; Pérez-Chao et al, 2023). Ridicarea nivelului de maiestrie sportiva
din punct de vedere tehnic trebuie sd constituie un obiectiv prioritar al
specialistilor, mai ales in perioada de initiere si de juniorat. Nivelul de tehnicitate
este dependent de particularitatile biomotrice, de nivelul aptitudinal motric si de
experienta sportive (Torres-Unda et al, 2016; Badau, 2014).

Corectarea 1n timp real si eliminarea erorilor de executie reprezinta premisa
esentiala in eficientizarea procesului de invatare motricd a aruncarilor libere. Cu cat
erorile de executie sunt diminuate, cu atat sansele de marcare a punctelor din
aruncari libere sunt mai mari (PerSe, Kristan, Kovaci¢, Vuckovi¢, & Pers, 2009;
Lopes, Albuquerque, & Raab, 2019). Corectarea greselilor de executie tehnica se
poate realiza prin constientizarea acestora, pin focusarea atentiei in exersar, printr-
un numar mare de repetari si prin utilizarea de mijloace kinetoprofilactice corective
adaptate specificului tehnicii si pregatirii in jocul de baschet (Verhoeven, &
Newell, 2016; Truong et al, 2023).

Corectat in timp real, in special in etapa de initiere in jocul de baschet, prin
intermediul tehnologiilor informationale si prin metodele observationale constituie
premisele Tmbundtatirii tehnicii de executie si a eficacitdtii acestora determined
optimizarea performantei sportive in baschet (Du et al, 2024; Zhu, 2022). Pe baza
argumentelor mentionate anterior si pe baza studierii literaturii de specialitate,
consideram ca studiul nostru este de actualitate prin implicatiile teoretice si
practice identificate.

2. Material si metoda

Scopul cercetarii

Identificarea greselilor de executie in vederea corectdrii in timp real prin
intermediul dispozitivului inovativ denumit ,,Sistem si dispozitiv tehnic destinat
procesului de invatare motrica din domeniul stiintei sportului si educatiei fizice cu
aplicativitate directd in antrenamentul specific jocului de baschet — perfectionarea
aruncdrii libere” la nivelul grupelor experimentale ale studiului. Aceastd tehnologie
inovativa este dedicatd procesului de pregatire a tuturor categoriilor de sportivi
practicanti ai jocului de baschet, putand asigura atat monitorizarea in timp real, cat
si corectarea erorilor de executie in vederea optimizarii si perfectionarii aruncarilor
libere si implict a raportului dintre numarul de executii si numdrul de reusite.
Constientizarea in timp real a greselilor de executie faciliteaza adaptarea
exercitiilor in scop kinetoprofilactic corectiv in vederea optimizarii executiilor si
implicit a comportamentului motor al sportivilor.

Ipoteza cercetarii

Ipoteza studiului a pornit de la presupunerea ca identificarea erorilor de
executie la grupele experimentale de juniori masculine si feminine va permite
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corectarea in timp real a acestora prin mijloace kinetoprofilactice cu ajutorul
sistemului inovator conceput si implementat in cadrul acestei cercetari.
Procedura si metoda de cercetare
Evaluare observationald a erorilor de executie a aruncarilor libere a avut ca

scop realizarea unui tabel cu rezultatele celor mai frecvente erori in vederea
constientizarii §i corectarii lor cu ajutorul dispozitivului inovativ implementat si
mentionat anterior, in cadrul procesului de pregatire sportiva a aruncarilor libere.
Aceste evaludri observationale constatative s-au realizat pe durata testelor initiale si
apoi s-a urmarit modul de ameliorare a acestora la momentul efectudrii testarilor
finale ale grupei experimentale.

Subiecti

Criterile de incluziune a sportivilor: sandtate buna, sportivi activi legitimati,
experientd sportivd de minimum 5 ani, fard accidentdri in ultimele 6 Iluni,
efectuarea completa a programului de antrenament si a testarilor specifice cercetarii
finale. Esantioanele de sportivi juniori implicati in cercetarea 92 subiecti au fost
structurate astfel: esantioane experimentale masculine U14 (16 subiecti), U16 (16
subiecti), U18 (14 subiecti) sportivi activi legitimati la CSS Brasovia/ CSU Brasov
cu varsta cuprinsd intre 12-18 ani; esantioane experimentale feminine Ul4 (16
subiecti), U16 (16 subiecti), U18 (14 subiecti) sportive active legitimate la CSS
Brasovia/ Kids Tampa cu varsta cuprinsa intre 12-18 ani.

Teste aplicate

In cadrul studiului s-a urmarit identificarea cauzelor, erorilor de executie si a
obiectivelor prioritare focusate pe corectarea acestora erori prin intemrediul
exerictiilor kinetoprofilactice corrective, la toti subiectii frupelor experimentale, in
functie de gen si nivel de pregatire sportive. Toate aceste cause, erori, obiective
corective, precum si incidenta acestora sunt prezentate in Tabel 1 si 2. Principalii
cauze identificate la efectuarea aruncarilro libere, au fost: durere in umdr,
coordonare deficitard, lipsa imprimarii efectului de rotire, lipsa folosirii indoirii
genunchilor, echilibrul in timpul aruncarii,spasme musculare, raportul inegal intre
agonist si antagonist, postura deficitara. Erorile identificate cel mai frecvent: cotul
mult iesit in exterior, forta maritd pe bratul de impingere, incheietura pumnului
rigida, aruncarea nu are bolta, mingea capata traiectorii diferite, mingea capata
traiectoria gresita. Exercitiile kinetoprofilactice corective s-au focusat pe: intarirea
musculaturii umarului, imbunatatirea echilibrului muscular, corectarea mobilitatii
articulatiei pumnului, cresterea mobilitatii la nivelul membrelor inferioare,
cresterea fortei musculare, lucrul muscular adaptat, lucrul agonist-antagonist,
corectarea posturii, a pozitiei capului

Descrierea experimentului

Studiul s-a desfasurat in perioada aprilie-iulie 2021, cuprinzand o testare
initiala (5-10 aprilie 2021), implemnetarea programului experimental de
perfectionare a aruncarilor libere si de corectare prin mijloace kinetoprofilactice a
erorilor de executie (11 aprilie — 4 iulie 2021) si o testare finala (5-10 iulie 2021).

Prin intermediul metodei observationale am putut identifica erorile de
executie a aruncarilor libere pe baza carora am stabilit cauzele si modalitatile de
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corectare a acestora ca urmare a exersarii programului de pregatire specializat care
utilizeaza dispozitivul inovator conceput de noi pentru aceastd cercetare. Am
considerat ca aceste aspecte sunt esentiale pentru a asigura eficienta procesului de
invatare motrica a aruncarilor libere si a determina cresterea nivelului de precizie si
de eficienta a acestora. Pe baza identificdrii principalelor erori care apar in
momentul executiei aruncarilor libere am reusit sa stabilim si care sunt principalele
cauzele si modalitatile de corectare a erorilor prin intermediul unor exercitii
kinetoprofilactice corective.  Aceasta evaluare s-a aplicat doar la grupele
experimentale ale cercetarii propriu-zise.

3. Rezultate si discutii

Tabel 1. Distributia numericd a erorilor de executie la efectuarea aruncarilor libere -
esantioanele experimentale masculine

Cauze Erori Corectare Testarea initiala Testarea finala
Uulg Ule Ul14 U188 Ule Ul4
1. Durere in Cotul mult iesit Intarirea 1 - - - - 1
umar in exterior musculaturii
umarului
2. Coordonare Forta marita pe Echilibrul 2 2 3 1 2 2
deficitard bratul de muscular
impingere
3.Lipsa Corectarea 2 2 4 2 1 3
imprimarii Incheietura mobilitatii
efectului de pumnului rigida  articulatiei
rotire pumnului
4.Lipsa folosirii - Cresterea 1 1 1 1 2 2
oy Aruncdrea nu are s
indoirii - mobilitatii la
genunchilor bolta membre inferioare
5.Echilibrul in Mingea capata Cresterea fortei - 2 2 - - 2
timpul aruncérii _traiectorii diferite_musculare
6.Spasme Mingea capata Lucrul muscular - - 1 - - -
musculare alte traiectorii adaptat
7.Raportul Lucrul agonist- 1 2 1 1 1 2
inegal intre Mingea capata antagonist
agonist si traiectoria gresita
antagonist
8.Postura . s Corectarea 1 1 2 1 2 1
o Mingea capata . o
deficitara . . ... posturii, a pozitiei
traiectoria gresita .
capului
Total numar de subiecti cu erori de executie/ numar total 8/ 10/ 14/ 6/ 9/ 13/
subiecti 14 16 16 14 16 16
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Figura 1. Ponderea numericd a erorilor de executie in efectuarea

aruncdrilor libere — grupele experimentale masculine

Tabel 2. Distributia numerica a erorilor de executie la efectuarea aruncarilor libere -
esantioanele experimentale feminine

Cauze Erori Corectare Testarea initiald Testarea finala
Ulg Ule Ul4 U18 Ule Ul4
1.Durerein  Cotul mult iesit in Intarirea 2 1 2 1 1 1
umar exterior musculaturii
umarului
2.Coordonar Forta marité pe Echilibrul 1 1 2 1 1 1
e deficitara  bratul de impingere  muscular
3.Lipsa Corectarea 1 2 2 1 1 1
imprimdrii  Incheietura pumnului mobilitatii
efectului de  rigida articulatiei
rotire pumnului
4.Lipsa Cresterea 2 1 2 1 1 2
folosirii Aruncdrea nu are mobilitatii la
indoirii bolta membrele
genunchilor inferioare
5.Echilibrul . . Cresterea fortei - 2 2 - 1 2
in timpul M1_ngea capata musculare
o traiectorii diferite
aruncarii
6.Spasme Mingea capita alte Lucrul muscular - - 1 - - 1
musculare traiectorii adaptat
7.Raportul Lucrul agonist- 1 1 - - 1
inegal intre  Mingea capata antagonist
agonist si traiectoria gresita
antagonist
8.Posturd . s Corectarea 1 1 1 1 1 1
deficitara Ml.n gea capata, osturii, a pozitiei
traiectoria gresita P 1> 8 pozil
; capului
Total numar de subiecti cu erori de executie/ numéar total 7/ 9/ 13/ 5/ 7/ 10/
subiecti 14 16 16 14 16 14
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Analiza rezultatelor observationale constatative evidentiazd o pondere mai
crescutd a erorilor la nivelul grupelor Ul4 comparativ cu grupele U16 si Ul8. La
nivelul grupei experimentale masculine U18 s-au identificat initial 8 erori, iar ca
urmare a deruldrii cercetarii acestea s-au diminuat astfel incat la finalul testarilor
am identificat doar 6 erori (Tabel 1).

Pndera procentuala a erorilor de executie la aruncarile
libere - grupele experimentale feminine

14
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U18-Ti u1s-Tf Ul6-Ti Ule-Tf U14-Ti u14-Tf
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Figura 2. Ponderea numericd a erorilor de executie in efectuarea
aruncarilor libere — grupele experimentale feminine

La fel ca si la grupele masculine, acelasi trend se poate observa si in cazul
grupei experimentale feminine unde numarul erorilor initiale a fost de 7, iar la final
am identificat doar 5 erori (Tabel 2). Pentru grupa U16, initial am identificat 10
erori pentru grupa masculind si 9 erori pentru cea feminind, iar la finalul cercetarii
acestea s-au diminuat inregistrandu-se 9 erori pentru grupa masculina si 7 pentru
cea feminina. Acelasi fenomen se poate observa si la grupele Ul4 care au
inregistrat 14 erori pentru grupa masculind, respectiv 13 erori pentru cea feminina,
iar la final au fost identificate doar 13 erori pentru grupa masculind si 10 erori
pentru cea feminine (Tabel 1,2).

Discutii

Cuantificarea erorilor care apar in timpul executiei aruncdrilor libere sunt
comune grupelor experimentale masculine si feminine, iar aceste erori au avut
cauze variante atat in ceea ce priveste biomecanicd executiei aruncdrilor, cét si
cauze de posturare, de control deficitar de incordare si relaxarii musculara, de
echilibru etc. Implementarea sistemului inovator a determinat constientizarea
acestor erori, ceea ce a facilitat ca in cadrul programului specializat de
perfectionare a aruncdrilor libere sa fie diminuate. Analiza rezultatelor evidentiaza
faptul cd intre executiile efectuate in cadrul testarilor finale si cele initiale, o serie
de erori au fost corectate, ceea ce se confirma prin dimunuarea numarului de erori a
subiectilor la care au putut fi observate anterior aceste erori.

Rezultatele studiului nostrum se aliniaza studiilor anterioare care evidentiza
importanta identificarii greselilor de executie in timp real, a cauzelor si corectarea
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acestora prin mijloace specifice sportului practicat sau prin mijloace
kinetoprofilactice corective (Williams, Ng, Stephens, Klem, & Wild, 2018;
Mackowiak, 2003). O serie de studii au evidentiat faptul ca procesul de corectare a
executiilor tehnice in timp real are efecte superioare in optimizarea performantei
sportive comparative cu situatiile unde corectarea are la un interval temporal dupa
efectuarea executiei sau antrenamentului (Mihajlovic, Cabarkapa, Cabarkapa,
Philipp, & Fry, 2023; Ganciu, & Stoicoviciu, 2013; Leonte, Popescu, Pricop, &
Neagu, 2017). Complexitatea activitatii sportive impune o0 abordare
interdisciplinara a cauzelor si modalitatilor de corectare a erorilor de executie
coroborata cu un program de pregatire adaptat particularitatilor individuale si
sportive in raport cu experienta si cu cerintele de performanta sportive (Martoma,
2009; Malek et al, 2024; Badau et al, 2023).

4. Concluzii

Rezultatele la aceastd parte observationald (constatativd) contribuie la
confirmarea necesitdtii implementdrii de tehnologii inovative care faciliteaza
constientizarea si controlul motor al aruncarilor libere in timp real. Constientizarea
in timp real faciliteazd corectarea erorilor de executie prin mijloace
kinetoprofilactice corective si implicit perfectionarea tehnicii de executie la nivelul
tuturor esaloanelor de pregatire luate in calcul pentru acest studiu. Consideram ca
cu cat prevenirea si corectarea erorilor este mai specializatd si mai timpurie, cu atat

R

©2017 by the authors. Licensee ,, GYMNASIUM” - Scientific Journal of
Education, Sports, and Health, ,,Vasile Alecsandri” University of Bacdu, Romania.
This article is an open access article distributed under the terms and conditions of the Creative
Commons  Attribution  ShareAlike 4.0  International (CC BY  SA) license
(http://creativecommons.org/licenses/by-sa/4.0/).

109



