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LE JEU, LE SPORT, LA VIOLENCE

Claude ROGGERO Docteur en Science politique
Universite Nice France

Le sport peut être vu comme un simulacre de la
guerre1 , à travers le désir mimétique2  qui fait fonctionner
tout être humain. C’est du moins l’hypothèse de travail
que je défends pour créer des outils pour visiter
l’anthropologie ou l’histoire  du sport. Le sport est alors
une symbolique de la guerre. La violence symbolique du
sport s’oppose (se substitue ?) à la violence réelle de la
guerre. Entre la violence réelle et la violence symbolique
se situe une violence euphémisée dont les exemples sont
nombreux dans l’histoire (David et Goliath, la disfida di
Barletto, Les jeux du cirque à Rome, etc). Ceci constitue
un support théorique pour voir fonctionner les allers-retours
entre le «sport» et la «guerre».

Dans cette optique, le jeu est un simulacre de la
réalité. On peut alors le considérer comme un moyen
inconscient d’évitement de la violence. Il devient sans nul
doute une réponse à l’injonction contradictoire qui permet
de mimer la violence, tout en ne sombrant pas dans cette
violence. Il est une façon d’exorciser la violence, ou tout
au moins de s’en écarter, en jouant, en mimant. Le mime
d’une violence établie va, dans le jeu comme dans le sport,
écarter l’issue fatale. C’est toute la différence entre une
“réalité” et le jeu-mime (autre réalité).

 La vie est une réalité qui peut devenir violente,
alors que le jeu est normalement une réalité plus douce.

La définition du jeu devient ici d’une extrême
simplicité : le jeu est une réalité d’où l’inéluctable a disparu,
où le cycle infernal de la violence peut être interrompu. Le
joueur est celui qui devient théoriquement maître de sa
destinée par une illusion fondamentale : le pouvoir d’arrêter
le cours de l’action. Dès lors, l’opposition ludique-sérieux,
devient un faux problème. Le jeu est illusion de la réalité
en ce sens que le «sérieux» a ce caractère inéluctable, alors
que le «ludique» ne l’a pas.

Utiliser les termes «sérieux / ludique» permet de
mettre à jour un rude constat autour de cette opposition : la
réalité est sérieuse parce qu’elle peut devenir violente, le
jeu est ludique parce qu’il peut (il faut insister sur la notion
de possible) ne pas devenir violent. Le jeu peut ne pas
générer la violence, peut même y mettre fin. En tout cas,
son intention première est cette volonté plus ou moins
inconsciente d’éviter la violence.

La vie a un caractère inéluctable. Dès lors qu’une
action est déclenchée, nous ne sommes plus totalement
maîtres de son déroulement, parce que l’autre agit et influe
sur l’action. (L’autre peut être également ce Dieu qui
gouverne les hommes…) Cette perte d’influence sur notre
propre destinée (soit par interaction avec autrui, soit par la
volonté de Dieu) est une violence qui s’oppose à notre
volonté. Le bébé qui n’arrive pas à ses fins se met à pleurer
de colère. Soit parce que l’objet lui résiste, il peut alors le
casser pour exprimer sa violence, c’est-à-dire extérioriser
sa vengeance. Soit parce que Maman s’oppose ou ne
comprend pas…, il peut dans ce cas piquer une grosse
colère pour la faire céder. Soit enfin pour opposer sa
violence à celle qui se met en travers de sa volonté. Ce qui
est intéressant, c’est donc de rappeler le caractère et
l’enchaînement inéluctables de la violence. Seule la
violence pouvant mettre fin à la violence, le cycle devient
infernal.

Le jeu permet de couper court à cette violence,
tout simplement en arrêtant l’action qui s’emballe. La
parole : “Je ne joue plus” a tous les accents de : “je ne
supporte plus cette violence et je l’arrête”. “Je ne joue plus”
est la violence pacifique de celui qui prend conscience que
le jeu redevient une réalité violente, et qui veut s’y
soustraire.

Bien entendu, par continuité mimétique, on peut
“se prendre au jeu”. C’est-à-dire retomber au cours du jeu,
dans un cycle infernal de violence. Dire que le jeu peut
être violent ne signifie pas qu’il l’est au départ. “Se prendre
au jeu”, signifie mimer le jeu dans sa réalité et retomber
dans la violence qu’il se proposait d’éviter.

Le jeu, dans l’agon, s’il est mimésis du conflit, de
la guerre, du duel, est donc mimésis de cette violence qu’on
pourrait qualifier de fondamentale parce que la plus visible.
Mais qu’en est-il des autres classes proposées par Roger
Caillois?1

La violence de l’aléa rappelle à l’homme qu’il
n’est pas autonome, qu’il dépend de Dieu, du hasard. Le
jeu “est donc une tentative pour substituer à la confusion
normale de l’existence courante, des situations
parfaites.” 1  La violence de l’aléa est dans ce constat.
Remarquons aussi que Caillois, tout en refusant la théorie
de l’imitation, remarque implicitement la substitution jeu-
réalité.

La violence du vertige (ilinx) se retrouve :
“L’essentiel ici réside dans la poursuite de ce désarroi
spécifique, de cette panique momentanée que définit le
terme de vertige et des indubitables caractères de jeu qui
s’y trouvent associés : liberté d’accepter ou de refuser
l’épreuve, limites strictes et immuables, séparation d’avec
le reste de la réalité”. 2

La violence du vertige est dans cette acceptation
de se trouver momentanément désemparé. Le vertige est
cette perte des sens, qui correspond à une simulation de la
mort. La violence de mimicry permet de prendre conscience
que vivre (rester en vie), c’est simuler… La violence de
mimicry est de faire ce constat qu’il est impossible de vivre
sans violence avec toutes ses conséquences, mais qu’il reste
possible de garder la vie si l’on se contente de simuler la
violence.

Curieux paradoxe : vivre, c’est mourir. Simuler,
c’est vivre.

7



Lorsque Huizinga conclut que “la culture, dans
ses phases primitives, est jouée. Elle ne naît pas du jeu,
comme un fruit vivant qui se sépare de la plante mère, elle
se déploie dans le jeu et comme jeu” 1 , il faut voir dans sa
thèse le fait que la culture ne naît que du simulacre de la
réalité. C’est-à-dire que la culture (jouée) veut se substituer
à la violence (réelle). La violence est fondatrice, mais elle
n’est fondatrice que parce qu’elle est imitable. L’imitabilité
(au moindre risque) de cette violence fondatrice rend la
vie possible. En effet, si la violence aboutissait toujours à
son issue fatale (la mort), la vie serait très aléatoire. La
culture et le jeu, “dans ses phases primitives”, ne sont que
des moyens d’éviter momentanément la violence. En
quelque sorte, la vie n’est donc possible que parce que le
jeu existe…

D’autres formes instinctives de jeux, de défense
contre la violence, ou tout au moins d’explications dans le
cadre de cette théorie, existent. L’analyse du Bushido
japonais ou de la chevalerie au Moyen Age montre que la
politesse est une forme jouée, donc une tentative
d’évitement de la violence. Le langage courtois,
littéralement «langage du jeu” 2  est employé
systématiquement par les classes supérieures japonaises.
Le langage courtois efface la réalité, la substitue totalement
à une forme jouée dans les moindres de leurs actes. Huizinga
dira que cette forme courtoise dans le Bushido japonais
implique la nécessité de dire : “j’ai appris que monsieur
votre père avait joué sa mort” 3  en lieu et place de la
formule “j’ai appris la mort de votre père”. La forme
courtoise évite la violence de la forme «crue». La forme
jouée est comprise par l’occidental comme une politesse
extrême. Le caractère étroitement imbriqué de cette
association jeu-politesse montre qu’ici encore, la
dissimulation (donc simulation) de la réalité, apparaît
comme un moyen d’évitement de la violence. Violence
qu’on juge non indispensable de partager avec l’autre dans
le cadre de l’information japonaise ci-dessus.

Lorsque Huizinga remarque la place
exceptionnelle de l’agon dans la culture hellénique,
Bolkestein lui rétorquera : “Tout cela n’a rien à voir avec
le jeu, à moins qu’on ne prétende soutenir que la vie entière
ait été pour les Grecs un jeu.” 4  Selon la formule consacrée,
il faut prendre Bolkestein au mot. Puisque le jeu n’a plus,
dans ce cadre théorique, une signification légère, mais bien
ce caractère de détournement de la violence, alors il est
possible de soutenir que les Grecs ont mis en place cette
forme (inconsciente) de culture-jeu, pour détourner la
violence.

Lorsqu’un homme joue, il n’est pas très
souvent pris au sérieux. Il est possible de prétendre
maintenant “qu’il faut” considérer le contraire… Un
homme qui joue est quelqu’un de très sérieux parce
qu’il veut éviter la violence. Lorsque nous voulons “mener
le jeu jusqu’au bout”, ne sommes-nous pas pré-conscients
que la nature intrinsèque du jeu (moyen d’évitement de la
violence) ne permet pas théoriquement d’aller au bout,
c’est-à-dire à la violence.

Alors si l’on veut “mener le jeu jusqu’au bout”,
c’est qu’on accepte que la violence rouvre ses portes.

Cette expression atteste que le jeu-mimésis puisse
à son tour oublier sa fonction première, et dans le même
temps impliciter que le jeu “sans aller jusqu’au bout” ne
permet théoriquement pas d’accéder (volontairement,
puisque annoncé) à la violence.

Si, par définition, le jeu est libre, que signifie alors
l’expression “avoir libre jeu” ? Il semble qu’une certaine
forme de pléonasme rende cette formule ambiguë. Encore
une fois, l’explication est claire : le jeu, une fois les règles
acceptées par le sujet, enferme celui-ci dans une non-
violence qui mime la violence. “Avoir libre-jeu”, signifie
s’affranchir de cette règle, c’est s’arroger le droit du recours
à la violence que refuse le jeu.

Que penser alors de l’expression (en même temps
titre d’un film de James Bond) «Tuer n’est pas jouer» ? Si
ce n’est que le meurtre, violence finale de la mimésis, n’est
pas possible dans le jeu. Jouer, c’est donc une façon
instinctive de refuser la mort, c’est-à-dire l’ultime
conséquence de la violence.
Ainsi, le jeu apparaît comme un formidable moyen
d’évitement de la violence. Mais ce n’est pas pour
autant que la solution miracle a été trouvée. Ce moyen
d’éviter la violence, en devenant institution, génère du
pouvoir. Des enjeux y sont liés. Et c’est là que l’on peut
constater qu’il faut une vigilance de tous les instants à
l’égard de la violence, car le jeu dépend de l’enjeu. Si
l’enjeu est faible, le jeu sans violence peut exister. Si cet
enjeu est fort, le jeu risque fort de reprendre une forme
violente. L’enjeu, est donc une forme de risque dans le
jeu, une forme de risque qui devient un déterminant
majeur dans l’élaboration de la violence. Cet enjeu est le
désir de posséder ce que l’autre pourrait posséder.

Lorsque le jeu devient sérieux (c’est-à-dire
violent ! ), Huizinga dit que l’état d’âme ludique a disparu1 .
Cette opposition sérieux-ludique n’est plus du tout
pertinente. Il faut lui substituer une autre opposition qui
s’articule autour de la violence. Le deuxième terme de
l’opposition étant plus difficile à définir. Le terme non-
violence est trop connoté pour convenir. Le concept de
refus de la violence serait plus approprié, car il implicite
la notion de violence fondatrice. En effet, pour refuser, il
faut d’abord connaître. Dès lors, si le jeu se présente comme
le moyen le plus primitif d’éviter la violence, il n’est qu’un
moyen. C’est-à-dire que ses règles implicites peuvent ne
pas être acceptées. Pour que le jeu (refus de la violence)
puisse fonctionner, il faut que des règles soient édictées
(et respectées car rien ne provoque plus la violence qu’un
constat de tricherie). Ce qui est encore une fois un double-
bind : pour refuser la violence, le moyen le plus sûr est
d’user d’une forme de violence : imposer. La culture va
tenter de prescrire des règles de vie pour détourner de la
violence. La politesse en est un masque. Mais comme la
prescription n’est pas suffisante, le jeu va devoir se
transformer en contrainte. «Tu ne tueras pas» et autres
commandements sont décrétés.
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Mais comment est-il possible de les faire
respecter ? Simplement en misant sur la peur de la
vengeance. La loi du Talion est la réponse. Puis le jeu de
la justice s’affine.

Ainsi peu à peu, la notion de sérieux trouve son
assise, s’associe à la violence. Ce qui est sérieux est ce qui
est ou peut devenir violent. A l’opposé, ce qui n’est pas
sérieux se transforme en ludique. La non-violence ne peut
donc pas être prise au sérieux. Le rapport étroit entre sérieux
et violence est attesté par le langage. Lorsque l’expression
“ça devient sérieux” est utilisée, c’est que la violence n’est
pas loin de se déclencher. Lorsque le jeu diplomatique
s’épuise, alors “une expression allemande courante nomme
l’avènement de l’état de guerre “le cas sérieux” 1 . Ce qui
semblerait attester que seule la guerre est une chose
sérieuse2 . Et comme la guerre est une violence collective,
seule la violence est une chose sérieuse. Alors,
inconsciemment, parce que l’homme est profondément
imprégné des associations de contraires, le jeu-refus de la
violence ne peut être que ludique. Il faut donc redonner au
jeu tout son statut : celui de refus de la violence. Et en
même temps, tenter de faire en sorte que la signification
du mot sérieux change de camp : c’est le jeu qui est sérieux
parce qu’il refuse la violence.

Mais trêve de jeux de mots… Le terme sérieux
prend donc ici deux sens : la violence est sérieuse parce
qu’elle conduit à la mort, le jeu est sérieux parce qu’il
permet d’éviter la violence meurtrière.

D’ailleurs, Huizinga ne doute pas que le jeu est
une chose sérieuse, en reprenant Platon : «Si donc le jeu
est la chose la plus sérieuse - il faut alors vivre en jouant
certains jeux d’offrandes, de chants et de danses pour
s’attirer la faveur des dieux et remporter la victoire au
combat» 3 . Cette citation illustre bien à sa manière les
rapports entre le jeu et la violence par l’intermédiaire des
dieux. Si dans certains domaines, comme la capoeira
(danse-combat), le jeu est une forme d’entraînement au
combat qui ne veut pas dire son nom, ici le jeu devient un
moyen sérieux de communiquer avec les dieux. Mais on
ne communique pas avec les dieux «pour jouer», on
communique avec eux pour la seule raison qui «vaille le
déplacement» : remporter la victoire au combat.

A la lumière de cette nouvelle théorie sur les
rapports jeu-violence, d’autres auteurs peuvent être re-
visités. Le jeu consistera le plus souvent, bien entendu, à
réinterpréter ou à montrer que la thèse soutenue ici “réside”
de façon plus ou moins inconsciente dans la pensée des
auteurs revisités.
             Il est intéressant de commencer par D. W.
Winnicott pour lequel la psychothérapie “se situe en ce
lieu où deux aires de jeu se chevauchent, celle du
patient et celle du thérapeute. En psychothérapie, à qui
a-t-on affaire ? A deux personnes en train de jouer
ensemble

Le corollaire sera donc que là où le jeu n’est pas
possible, le travail du thérapeute vise à amener le patient
d’un état où il n’est pas capable de jouer à un état où il est
capable de le faire.” 1  Il est remarquable de constater cette
description de la psychothérapie comme un jeu. Le
psychothérapeute et le patient jouent, car le premier
n’exerce aucune violence sur le deuxième. La thérapie
consiste à ne rien imposer, à laisser le patient libre d’arriver
où il peut… Si le patient ne peut accéder à un état sans
violence, c’est au thérapeute de l’y amener… Le travail du
thérapeute peut donc se comprendre ici comme une sorte
d’exorcisme. Il va tenter d’extirper la violence du patient
en l’amenant dans un lieu où cette violence peut être
simulée sans risque, le jeu. Le jeu, chez Winnicott, c’est la
réalité de l’espace potentiel entre le bébé et la mère, c’est
la réalité des phénomènes transitionnels. «Jouer, c’est
faire.» 2  Et comme faire, c’est vivre, jouer, c’est vivre.

Le bébé a une vision du monde où l’objet et lui-
même sont confondus, la mère a bien évidement une vision
plus élargie. Dans un premier temps, la mère doit entrer
dans l’aire de jeu du bébé, car celui-ci ne peut accéder à
l’aire de jeu (beaucoup trop compliquée) de la maman. Si
celle-ci ne peut accéder au jeu de l’enfant, celui-ci va le
ressentir comme une violence et réagir en pleurant.

Pour Winnicott, le stade suivant est celui où les
deux aires de jeu pourront se chevaucher. Il est possible
d’établir un parallèle entre le couple mère-bébé et
thérapeute-patient. Celui qui «sait le plus» dans le couple
doit faire en sorte d’apprendre à l’autre, à accepter le jeu et
surtout accepter le chevauchement des jeux. C’est-à-dire
que le fait d’accepter le jeu (la pensée) de l’autre, conduit
à pouvoir éviter la violence. Mais en même temps, quelle
belle leçon de démocratie ! Jouer, c’est accepter que
l’autre ait un jeu différent (une pensée différente). Ne
pas jouer, c’est refuser cette réalité et donc accéder à la
violence.

Winnicott a cependant bien conscience des deux
facettes du jeu, de ce jeu qui peut redevenir violent : «Et
l’on peut tenir les jeux (games), avec ce qu’ils comportent
d’organisé, comme une tentative de tenir à distance l’aspect
effrayant du jeu (playing).» 3  Là encore, à peine voilé, le
jeu est présenté comme une tentative de tenir la violence
(l’aspect effrayant)  à distance. Et en conformité au fait
que le jeu est bien réel, et non une apparence jouée de la
vie, l’auteur ajoute que le jeu est une «forme fondamentale
de la vie.» 4

Conscient que la contrainte est déjà une violence,
il insiste sur l’aspect naturel et libre du jeu : «Jouer doit
être un acte spontané, et non l’expression d’une soumission
ou d’un acquiescement, s’il doit y avoir psychothérapie.» 5

L’acte thérapeutique conçu comme un jeu, et non pas le
jeu utilisé comme une thérapie, voilà une pensée qui entre
bien dans le cadre développé ici. Le jeu est une réalité…
thérapeutique. Thérapeutique, car il permet d’extirper,
d’écarter, d’éviter la violence en la vivant autrement, de
façon mimétique.9



Avec Mac Luhan, le caractère sérieux du jeu, son
côté mimétique, la comparaison prennent place sans fard
dans l’analyse du jeu : “Les jeux sont de l’art populaire,
des réactions sociales collectives à l’action, au mouvement
principal d’une culture. Les jeux, comme les institutions,
sont des extensions de l’homme social et du corps politique,
tout comme les technologies sont des prolongements de
l’organisme animal. Les jeux comme les technologies sont
des calmants ou des réactions d’adaptation au stress des
actions spécialisées qui existent dans un groupe social. Et
en tant qu’extensions de la réaction populaire au stress
du travail quotidien, les jeux sont de fidèles modèles d’une
culture.” 1

Pas de confusion possible avec le côté frivole ou
ludique, l’aspect mimétique est bien réel et souvent réitéré,
et il rejoint Winnicott dans les domaines thérapeutiques :
«Les jeux sont des représentations dramatiques de notre
vie psychologique et servent au soulagement de tensions
particulières. Ce sont des formes d’art collectif et populaire
qui suivent des conventions rigides.» 2

Le côté sacré, cosmogonique, et guerrier des jeux
n’est pas oublié : «Les jeux olympiques étaient des
représentations directes de l’agon, ou de la lutte du Dieu-
Soleil.» 3

L’aspect mimétique du jeu est entrevu, et avec
cela la libération de l’engagement total, c’est-à-dire de la
violence : «L’art, comme les jeux, est devenu une sorte
d’écho mimétique et de libération de la vieille magie de
l’engagement total.» 4

Pour Mac Luhan, les jeux sont révélateurs d’un
peuple, bien sûr, puisqu’ils sont en étroite association avec
la vie ordinaire. Et en ce qui concerne le jeu en tant
qu’évitement de la violence, il est possible de trouver une
pré-conscience : «Les jeux sont donc des situations
artificielles et dominées, des extensions de la conscience
collective qui permettent de se libérer des modèles
habituels. (…) Le jeu est le signe de la conscience d’une
énorme disproportion entre la situation apparente et
l’enjeu réel.» 5

La violence peut toujours être appréhendée
comme une communication, mais la communication
maladroite d’un individu qui précisément, ne sait pas
communiquer. Communiquer certes, c’est mettre en
commun ; on peut donc mettre en commun la violence ;
mais ce n’est généralement pas ainsi que l’on conçoit cette
fonction essentielle de la vie en collectivité. En rejoignant
quelque part Winnicott, Mac Luhan a clairement conscience
que le jeu favorise la communication et donc la vie en
collectivité : «Les jeux sont des extensions de notre moi,
non pas individuel, mais social, et il devrait maintenant
être clair qu’ils sont des média de communication. (…)
Les jeux sont des situations inventées pour permettre la
participation simultanée de plusieurs personnes à des
modèles importants de leur vie collective.» 6

Avec Eugen Fink, la tâche, ou les règles du jeu
proposées ici, vont être plus difficiles. Fink effectue avant
tout des constats, en s’excusant par avance de prendre le
“jeu comme objet possible et digne de la philosophie.” 1

C’est un peu ici vécu comme l’antithèse, le contrepoids
d’un auteur qui ne voit dans le jeu, que le côté «frivole».
Mais, qui reconnaît malgré tout à cette frivolité une réalité
tangible et sacrée que la connaissance ne doit pas écarter.

Il constate que le jeu est pour ainsi dire, le vis-à-
vis du sérieux de la vie, et qu’il semble «réservé,
valablement, au petit enfant qui vit à l’abri de la protection
familiale avant d’affronter le sérieux de la vie.» 2  Une
façon de reconnaître que le petit homme doit se développer
à l’abri de la violence (la protection familiale) avant
d’aborder cette violence (le sérieux de la vie).

S’il reconnaît que le jeu humain est un phénomène
réel, en revanche il a conscience que le jeu n’a pas révélé
tous ses secrets : «Si des choses les plus insignifiantes un
chemin mène toujours à la philosophie, il est permis de
s’attendre à ce qu’une méditation sur le jeu, sur cette sottise
des enfants, puisse bien ébranler un jour le savoir si sûr
de lui des adultes.» 3  Il ne fait que constater,
philosophiquement certes, que la (sa) connaissance du jeu
n’est pas un savoir formulable en des termes précis. Il
reconnaît que le jeu en tant que phénomène, est avant tout
une donnée anthropologique, et s’il éprouve des difficultés
d’ordre méthodologique, il met un point final, selon ses
propres termes à ses considérations préliminaires en
édictant : «Pour comprendre le jeu, il nous faut connaître
le monde, et pour comprendre le monde comme jeu, il nous
faut accéder à une intuition du monde bien plus profonde.
(…). Méditer sur le jeu n’est visiblement pas un jeu, et pas
davantage profitable pour notre plaisir de jouer. (…).Le
jeu s’approche ainsi du voisinage suspect de l’oisiveté.» 4

L’interprétation du jeu comme mimésis, à l’instar
de Platon, le préoccupe beaucoup, et l’irréalité du jeu
diminue apparemment sa valeur : «L’irréalité du monde
ludique inhérente au jeu en tant qu’élément constitutif est
comprise comme copie imitatrice d’une réalité plus
valable, et reçoit ainsi un accent négatif. (…). L’irréalité
du jeu est donc moins que la réalité de la vie sérieuse.» 5

La face sacrée du jeu prend véritablement toute
sa dimension chez Fink, avec un jeu cultuel1  : «Le jeu
cultuel représente le complexe universel de sens de
l’existence primitive, il exprime son rapport cosmique. En
lui le monde devient visible, le jeu est ici véritablement
vision du monde.» 2  Pour lui, les rapports entre le jeu et le
culte apparaissent comme un enchevêtrement de
phénomènes humains primitifs : «L’instinct de vénération
de l’homme est lié, à sa racine, à l’instinct de jeu.» 3  Pour
Fink, faire une recherche philosophique sur le jeu revient à
le percevoir quasi uniquement comme un phénomène
anthropologique centré sur une opération sacrée, une
pratique archaïque de magie : «Le lien intime de la religion
et du jeu appartient aux secrets merveilleux et originels
de l’existence primitive.» 4
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Il est possible de se demander, par ailleurs, si Fink
n’est pas traumatisé par la perte du paradis terrestre, car il
avance que le Dieu chrétien ne travaille pas, “bien que le
texte de l’Ecriture parle du “repos” du septième jour. Le
travail des dieux, que les mythes nous relatent, est loin
des funestes fatigues du travail humain ; il est aisé et ne
connaît nul effort. Du point de vue de l’homme, l’idée qui
paraît la meilleure, c’est qu’au fond domination et travail
sont chez les dieux des jeux.” 1  En tout cas, s’il est permis
de tenter une psychanalyse sauvage, on peut comprendre
ici que l’homme, en jouant, retrouve une partie du paradis
perdu ; ce qui, somme toute, est une vision imagée,
métaphorique, du fait que le jeu est une réalité sans
violence…

Si René Girard n’est pas connu pour s’être penché
sur le jeu, il est à l’origine d’une citation qui mérite d’être
reproduite ici :

«Le jeu a une origine religieuse en ce sens qu’il
reproduit certains aspects de la crise sacrificielle : le
caractère arbitraire de l’enjeu montre bien que la rivalité
n’a pas d’autre objet qu’elle-même, mais cette rivalité est
réglée de telle sorte qu’en principe tout au moins, elle ne
doit pas dégénérer en une lutte sans merci.» 2

Les deux thèmes principaux, l’origine sacrée et
l’évitement de la violence sont présents. Le deuxième thème
prend une importance chez Girard, car si la violence naît
du désir mimétique comme il le montre, elle devrait naître
aussi dans le jeu, puisque celui-ci est mimésis. Seulement,
la rivalité n’a théoriquement pas d’autre enjeu qu’elle-
même, ce qui expliquerait que la violence ne peut
dégénérer. Et c’est bien là que le bât blesse. Un jeu sans
enjeu (sans gros enjeu…), que l’on nomme jeu gratuit, est
effectivement un outil de mise en scène mimétique de la
violence. Le manque d’enjeu, la simple couronne de laurier,
fait que la rivalité n’a d’autre objet qu’elle-même. Mais,
puisqu’il a été fait allusion à la couronne de laurier, lorsque
le champion rentre chez lui, il est adulé par son village. Et
le véritable enjeu est déplacé… La couronne de laurier n’a
aucune importance, c’est ce qu’elle représente et provoque
ensuite qui a un intérêt. C’est effectivement ce qui distingue
les sports «discrets», des sports plus médiatiques. Il est
des sports où le champion rentre chez lui avec sa médaille,
et l’expérience unique qu’il a vécue lui suffit. Il est par
contre des sports où la médaille n’est que le moyen
d’obtenir de juteux contrats. Il est aisé de voir où la violence
est symbolique et où elle peut se manifester… de façon
réelle.
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THE ARM, FIST AND ELBOW JOINT CONTRI-
BUTION TO THE FREE THROW TECHNIQUE

(Part one: Biomechanical Study of the Free Throw
Using the Video Image Analysis-Kinematic Charac-

teristics)

By University Doctor and Lecturer Marian Creþu
from the University of Piteºti

      University Doctor and Lecturer Tatiana Dobrescu
                from the Bacau University

Abstract:
The subject of the present study is that of un-

derlining the contribution of the arm kinematics to the

free throw technique, considered biomechanically.

The technical preparation is a prerequisite es-

pecially at the level of the beginners finding themselves

in the evolution process towards technical excellence, by

using the modern technological resources of determin-

ing the subtle aspects of the technical execution or by

using the bio-mechanical, video and quantitative analy-

sis as an objective information necessary to knowing,

leading and especially to decision making inside the com-

plex process of technical craftsmanship.

By the use of the methods specific to bio-me-

chanical analysis the main kinematic characteristics are

emphasized: the angle standing, the angles from between

segments, angle speed, the angle acceleration, the kine-

matic space and time characteristics, in order to dynami-

cally describe some basic technical elements from today’s

basketball in what the beginners are concerned.

Keywords: biomechanics, video image analysis

INTRODUCTION
The basketball is a sport which requires a multi-

tude of individual basic physical qualities, these being in-
termingled while creating a sporting game of a complex
character. The modern basketball game is characterized
by the players’ sustained effort of maintaining an alert game
rhythm, which asks for sportsmen with a superiour physi-
cal, technical and tactical training, under the conditions of
an increased players’ strickle.
METHODS

With a view to perfecting the technical prepara-
tion methodology of the beginner basketball players and
elaborating some programs of improving the technical
preparation on the basis of the information which is image
deposited, we used, on the one hand, The current video
feed-back for helping them become aware of the current
model, the changeable level and of the result of the techni-
cal correction, but on the other hand, we mostly used the
videometrical method as a more refined form of  gathering
information about the movement parametres, lengths,
angles, times, speeds and placing them in tables and graph-
ics in such a way as to orient the training from an objec-
tively parametrated point of view, on the basis of the cur-
rent technical level.

CONTRIBUÞIA BRAULUI, ARTICULAÞIEI
PUMNULUI ªI COTULUI LA TEHNICA

ARUNCÃRII
 (Partea I  Studiu biomecanic al aruncãrii utilizând

analiza de imagine
- caracteristici cinematice)

                                                            Conf.univ.dr.
Marian Cretu, Universitatea din Piteºti

                                                                          Conf.univ.dr.
Tatiana Dobrescu, Universitatea Bacãu

Abstract
In lucrarea de faþã dorim sã evidenþiem

contribuþia miºcãrii braþului la tehnica aruncãrii libere
la coº din punct de vedere biomecanic

Pregãtirea tehnicã se impune mai ales la nivelul
juniorilor aflaþi în proces de evoluþie a mãiestriei
tehnice, sã se abordeze, prin utilizarea resurselor
tehnologice moderne, de determinare a aspectelor de
fineþe ale execuþiei tehnice, utilizând analiza
biomecanicã, video cantitativã, ca informaþie obiectivã
necesarã cunoaºterii, conducerii ºi mai ales deciziei în
procesul complex de perfecþionare tehnicã.

Prin utilizarea metode de analizã biomecanicã
se evidenþiazã principalele caracteristici cinematice:
poziþie unghiularã, unghiuri intersegmentare, vitezã
unghiularã, acceleraþie unghiularã, caracteristici de
spaþiu ºi timp ale miºcãrii, pentru caracterizarea
cinematicã unor elemente tehnice de bazã, din baschetul
actual la nivelul juniorilor

Keywords: biomechanics, video image analysis

INTRODUCTION
Baschetul este un sport care necesita o multitudine

de calitãþi fizice de baza din partea individului, calitãþi care
se înterpãtrund în realizarea un joc sportiv cu caracter com-
plex. Baschetul modern se caracterizeazã prin efortul
susþinut de jucãtori pentru a menþine un ritm de joc rapid,
ceea ce presupune sportivi cu o pregãtire fizica, tehnica si
tactica superioara; în condiþiile în care a crescut
considerabil gabaritul jucãtorilor

Metode
În vederea perfecþionãrii metodologiei de

pregãtire tehnicã a baschetbaliºtilor  juniori. ºi elaborarea
unor programe de optimizare a pregãtirii tehnice pe baza
informaþiei stocatã în imagine, s-a folosit ca metodã pe de
o parte Video feed back-ul curent ca formã de
conºtientizare a modelului curent, a nivelului modelabil ºi
de cunoaºtere a rezultatului acþiunii de corecþie tehnicã dar
mai ales s-a folosit metoda Videometricã ca modalitate
superioarã de culegere a parametrilor miºcãrii, lungimi,
unghiuri, timpi, viteze ºi evidenþierea lor în tabele ºi grafice
astfel încât antrenamentul sã poate fi astfel orientat para-
metric din punctul de vedere obiectiv pe baza  nivelului
curent tehnic.

12



The improvement of the sporting technique un-
derlines the following two aspects:

-bettering the learning object;
-improving the teaching methodics.

The teaching object makes reference to identifying the
objective requests of accomplishing the correct technique
and the
Methodical Teaching aspect presupposes the recognition
and determining the rational means of structuring and ap-
plying the intrinsic and external technique components.
Sample
Anthropometrical model N.S, aged 17, LPS Pitesti
(Data necessary to calibrating the automatic calculation
program and instrument)
-Height 2,02,-Weight 90 kg
Segments’ length
-Arm -0,41m
-Forearm – 0,29m

-Thigh -0,56m

-Calf -0,50m.

Material-Equipments-Instruments

Filming - Images were registered by means of a
classical Panasonic videocamera, perpendiculary on the
movement plan. The visual field (approximately 25 m²)
was selected with the appropriate zoom, facilitating the
enclosure of the entire evolution, without a panorama.

The video analysis was made using a specialised
soft WIM (World in motion) and it demanded for the ac-
tual accomplishment of the following stages:

-antiquarian material selection, then the selection
of the important sequences, the number of the beginning
and ending sequences being marked;

-introducing the information necessary for the ap-
proximation of distances, mases, rotation inertness, sys-
tem origin, filming speed, progress step (processing cali-
bration);

- image marking of the interest points and their au-
tomatic transformation in numeric coordinates inside the
selected system, having the origin on the rotation axis;

-calculation and automatic show of the obtained
results by using the program’s arithmetic and logical ap-
proximations regarding the time route of the selected points
(their trajectory);

-showing results in tables and graphics, on kinematic
angular characteristics, required by  the movement descrip-
tion.

Optimizarea tehnicii sportive subliniazã douã
aspecte :

- optimizarea obiectului învãþãrii;
- optimizarea metodicii predãrii.

Obiectul învãþãrii se referã la identificarea cerinþelor
obiective de realizare a tehnicii corecte iar
Metodica predãrii presupune identificarea ºi
determinarea cãilor raþionale de structurare ºi aplicare a
componentelor interne ºi externe ale tehnicii.
Eºantion (Sample)
Model antropometric N.S.,17 ani, LPS Piteºti
(Date Necesare calibrãrii programului ºi a instrumentului
automat de calcul)

- Talie 2,02, - Greutate 90 Kg
Lungime segmente

- Braþ – 0,41m
- Antebraþ – 0,29m
- Coapsã – 0,56m
- Gambã – 0,50   m

Material - Echipamente – Instruments
Filmarea – S-au înregistrat imagini cu o camerã de

filmat clasicã tip Panasonic, perpendicular pe planul
miºcãrii. Câmpul vizual (aproximativ 25 m²) s-a selectat
printr-un zoom corespunzãtor care faciliteazã cuprinderea
întregii evoluþii, fãrã panoramare.

Analiza video s-a fãcut cu un software specializat
WIM (World in motion) ºi a presupus realizarea efectivã a
urmãtoarelor  etape :
- selectarea materialului din arhivã, apoi a secvenþelor

importante, marcându-se numãrul de frame-uri de
început ºi de final;

- introducerea informaþiilor necesare de calcul pentru
distanþe, mase, inerþie de rotaþie, origine a sistemului,
viteza de filmare, pasul de avansare (calibrarea
procesãrii);

- marcarea pe imagine a punctelor de interes ºi
transformarea automatã a acestora în coordonate
numerice in sistemul ales cu originea pe axul de rotaþie;

- calcularea ºi prezentarea automatã a rezultatelor
obþinute prin utilizarea calculelor aritmetice ºi logice
ale programului cu privire la traseele în timp a
punctelor alese (traiectoria acestora).

- prezentarea sub formã graficã ºi tabelarã a rezultatelor
pe caracteristici cinematice unghiulare, solicitate de
descrierea miºcãrii.

Procedurã – (Procedure)  Se executã un set de 10
aruncãri. Fiecare aruncare a fost analizatã separat
înregistrându-se cea mai bunã execuþie tehnicã apreciatã
vizual cu cu finalizare, rezultatele fiind prezentate glo-
bal. Dintre mãrimile cinematice ºi dinamice cele mai
importante selecþionate pentru descrierea cât mai
completã a miºcãri studiate sunt cele prezentate în
continuare
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Procedure

A set of 10 throws are executed. Each throw was
studied separately, by having the best technical execution
visually appreciated and having them finalized, the results
being shown globally. Out of the kinematic and dynamic
measures, the most important and also those selected for a
complete description of the studied movement are the ones
presented next:

Fig no. 1 The fist joint trajectory (red) and the
elbow one (green), according ot the video

Fig no. 2 The fist joint trajectory according to
the video analysis program

                    Fig no. 3 The knee and hip joint trajec
                    tory, according to the video analysis pro
                     gram

DATA REDUCTION AND DISCUSSION

KINEMATIC CHARACTERSITICS

1.POSITION

              (graphic 1 The FIST JOINT )  (graphic 2 The ELBOW JOINT)

Fig nr. 1 Traiectoria art pumnului (roºu) ºi cotului
 (verde), conform programului de analizã video

Fig nr. 2 Traiectoria art pumnului conform
programului de analizã video

                  Fig nr. 3 Traiectoria articulaþiei
                     genunchiului ºi ºoldului, conform
                    programului de analizã video

    INTERPRETAREA REZULTATELOR   -

    CARACTERISTICI CINEMATICE
1. Poziþie

              (grafic 1 ART. PUMNULUI  )  (grafic 2 ART. COTULUI)

14



Fig. 3 The evolution of the horizontal, vertical and resultant position indicator

THE IMPORTANT MOVEMENT PHASIS, UN-
DERLINED BY MARKING ON THE GRAPHIC
( x – placed on the graphic line)

Fig. 3 Evoluþia indicatorului poziþie orizontalã, verticalã ºi rezultantã pentru art pumnului

15

FAZE IMPORTANTE ALE MIªCÃRII
EVIDENÞIATE GRAFIC PRIN MARCARE
( x - plasat pe linia graficului)

1 . Prizã  jos cu doua mâini
2. Ridicare la nivelul bazinului
3. Nivel piept
4. Nivel bãrbie
5. Ridicare la nivel frunte
6. Poziþie de aruncare de deasupra capului
7. Începerea  aruncãrii prin Întinderea braþului
8. – 9.- 10. – extensia controlatã a braþului aruncãtor -
 poigne / eliberare



Interpretation

One can easily notice from the above presented
graphics the evolution of the horizontal (Xm) and vertical
(Ym ) position indicators which show the trajectory char-
acteristic of the two interest points, that is, of the throwing
arm joint and of the elbow joint of the same arm. It is also
to be observed the importance of the vertical variation of
the indicator ( Ym) which expresses the distance to the
ground as the movement origin, for different stages. The
horizontal variation of the indicator is an expression of the
forward-backwards movement from the system’s origin
which is represented by the tip of the leg corresponding to
the side of the throwing arm. It can be negative if the move-
ment is an advancing one (being under zero) and positive
if it is a backwards movement considering the reference
point.

Thus, if the fist joint starts between 0,73 m-0,88
m from the ground and it begins the actual throw at 1,77m,
ending it at 2,29 m from ground, followed by the release,
the elbow joint starts at 0,94m-0,96 m from the earth, hav-
ing a vertical position of 1,57 and ending at a 2,042 m
ground’s distance.

This vertical characteristic may underline the fol-
lowing: the faultlessness of the throwing arm’s trajectory
considering the starting level of the ball as recommended
above, at the chest level and a high release of 2,29m at a
height of 2,02 for the tested sportsman.

The horizontal trajectory variation for the fist joint
has values in between -0,062m initially and 0,17 m-0,00
m per throw, ending in –0,22m, while the elbow joint starts
at 0,11m at a -0,20 m per throw (thus going beyond the
level of the tip of the leg) and it ends at -0,061 for each
throw. It is to be noticed that the horizontal elbow trajec-
tory varies around the value of 0,00 m, which represents
the system’s original point of reference, the tip of the right
leg, plus or minus 10-20 cm.

T1 chest; t2 chin; t3 forehead; t4 above head; arm
ext 1; arm ext 2; arm ext 3; final arm ext; poigne.

Interpretare

Din graficele ºi tabelele mai sus
prezentate se observã evoluþia indicatorului
poziþie (Xm) orizontalã ºi (Ym ) verticalã, care
indicã caracteristica traiectoriei celor douã puncte
de interes adicã articulaþia pumnului braþului
aruncãtor ºi articulaþia cotului aceluiaºi braþ. De
remarcat cã importantã este variaþia verticalã a
indicatorului ( Ym) care caracterizeazã distanþa
faþã de sol, ca origine a miºcãrii, pentru diferitele
faze. Variaþia orizontalã a indicatorului
caracterizeazã deplasarea înainte înapoi faþã de
originea sistemului care este vârful piciorului de
pe partea braþului aruncãtor. Ea poate fi negativã
dacã deplasarea este spre înainte (fiind sub zero)
ºi pozitivã dacã este spre înapoi faþã de acest
reper. Astfel dacã articulaþia pumnului pleacã
de la 0,73 m – 0,88 m, fatã de sol ºi începe
aruncarea propriu-zisã de la 1,77 m finalizând la
2,29 m de sol, urmând eliberare, articulaþia
cotului porneºte de la 0,94 m – 0,96 m faþã de
sol, având in aruncare poziþia verticalã de 1,57
m ºi finalizare la 2,042 m faþã de sol.

Din aceastã caracteristicã verticalã se
poate evidenþia corectitudinea traiectorie braþului
aruncãtor privind nivelul de plecare, iniþial al
mingea, recomandat mai sus, la nivelul pieptului
ºi eliberare înaltã 2,29 m la o talie de 2,02 pentru
sportivul testat.Variaþia orizontalã a traiectoriei
se încadreazã pentru art. Pumnului în limitele de

– 0,062 m iniþial ºi 0,17 m – 0,00 m pe
aruncare , finalizând cu – 0,22 m, iar articulaþia
cotului pleacã de la 0,11 m iniþial la – 0,20 m pe
aruncare ( depãºind astfel nivelul vârfului
piciorului)ºi finalizeazã la – 0,061 m pe aruncare.

De remarcat ca traiectoria orizontalã a
cotului variazã in jurul valorii de 0,00 m , care
reprezintã reperul de origine al sistemului, vârful
piciorului drept, cu plus ºi minus 10 – 20 cm la
nivelul16



Graphic 3  - THE VARIATION OF THE  BASKET
THROW FROM STANDING TRAJECTORY

2.Velocity

(graphic 4 The Fist joint) (graphic 5 The elbow joint)

Vx – horizontal velocity, Vy – vertical veloc-
ity, Vt – the total resultant velocity

Table 1:The evolution of the horizontal, ver-
tical velocity indicator for the fist articula-
tion

Table 2 The evolution of the horizontal and
vertical velocity indicator for the elbow ar-
ticulation

Interpretation
The variation of the vertical velocity indicator is

to be emphasized by means of the specific evolution char-
acteristic in the basket throw from standing technique, as
noticed in the above presented tables and graphics.

Thus, The vertical velocity Vy of the fist articu-
lation varies between 2,41 m/s in the beginning of the ini-
tial phase in order to significantly drop to 0,863 m/s at the
beginning of the throw position in which the ball is held
above the sportsman’s head, followed by a controlled in-
crease up to 1,94 m for each throw and a final deceleration
up to 1,16m/s when finalizing and releasing the ball.

Grafic 3  - VARIAÞIA TRAIECTORIEI LA
ARUNCAREA LA COª DE PE LOC

(grafic 4 Art. Pumn) (grafic 5 Art cotului)

Vx – vitezã orizontalã, Vy – vitezã verticalã,
Vt – vitezã totalã rezultantã

Tabel 1 Evoluþia indicatorului vitezã
orizontalã, verticalã pentru art. pumnului

Tabel 2 Evoluþia indicatorului vitezã
orizontalã, verticalã pentru art cotului

Interpretare - Variaþia indicatorului vitezã
verticalã este important de evidenþiat prin
caracteristica specificã de evoluþie in tehnica de
aruncare la coº de pe loc, dupã cum se observã
în tabelele ºi graficele  de mai sus. Astfel
Viteza verticalã Vy, a articulaþiei pumnului,
variazã de la 2,41 m/s la începutul fazei iniþiale
ca apoi sã scadã semnificativ pânã la 0,863 m/s
la începutul poziþiei de aruncare cu mingea
deasupra
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The horizontal velocity is initially negative,
showing a resile movement and a slight -0,77 m/s advance-
ment, in the beginning of the phase where the throw is made
with the ball at one’s forehead the horizontal velocity be-
ing very small: of 0,047 m/s. The throw finalize shows an
increasing horizontal speed, positive and towards forward,
of 1,56 m/s.

The velocity indicator is important for describ-
ing the trajectory reference to time, considered for each
movement phase and making a point of their specific ex-
ecution rhythms.

T1 chest; t2 chin; t3 forehead; t4 above head; arm ext 1;
arm ext 2; arm ext 3; final arm ext; poigne

Graphic  6, 7, The vertical and horizontal
velocity variation in the basket throw from
standing

2. ACCELERATION

Fig. 5   The acceleration graphic according to the
video analysis program

capului, urmând o creºtere controlatã
pânã la 1,94 m/s pe aruncare ºi o încetinire pe
final la 1,16 m/s la finalizare ºi eliberarea
mingiei.

Viteza orizontalã este negativã la faza
iniþialã evidenþiind o tragere cãtre înapoi ºi o
creºtere uºoarã de înaintare -0,77 m/s, la
începutul fazei de aruncare cu mingea la frunte
viteza orizontalã fiind f micã de 0,047 m/s.
Finalizarea aruncãrii aratã o vitezã orizontalã în
creºtere, pozitivã deci spre înainte de 1,56 m/s

Grafic  6, 7, Variaþia vitezei verticale ºi
orizontale la aruncarea la coº de pe loc

Indicatorul vitezã este important
pentru a descrie  raportarea traiectorie la timp
pe faze ale miºcãrii evidenþiind  ritmuri
specifice ale execuþie a acestora.

2. ACCELERAÞIE

Fig. 5   Graficul acceleraþiei conform programului de
analizã video
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                               (graphic 8 The fist articulation )        (graphic 9 The elbow articulation

Interpretation

For this particular indicator the accent falls on
describing the evolution of the vertical velocity as a speed
variation inside the time unit for the basket throw from
standing technique.

Therefore, at the beginning of the deplacement
the fist articulation registers a negative velocity -2,803
m/s and a cospicuous drop up to -6,68 m/s/s, only to show
a maximal vertical velocity of 5,39 m/s/s at the moment of
starting to throw the ball from the above head position,
followed by a drastic decrease to -1,29 m/s/s during tech-
nique  actual throw through the arms’s extension.

The vertical velocity for the elbow joint is maxi-
mal: 7,13 m/s/s while the throw is at its beginning and pro-
gressively falls to -3,89 while throw preparation, the phase
where the ball is held above the sportsman’s head, and it
then increases up to 3,24m/s/s during arms extension and
registering a significant growth during the final stage: 1,94
m/s/s.

                             (grafic 8 Art. Pumnului )        (grafic 9 Art. Cotului)

Interpretare

La acest indicator accentul cade pe
descrierea evoluþiei  acceleraþiei verticale ca
variaþie a vitezei pe unitatea de timp  la tehnica
de aruncare la coº de pe loc. Astfel  la începutul
miºcãrii articulaþia pumnului înregistreazã o
acceleraþie negativã – 2,803 m/s/s ºi o scãdere
evidentã la – 6,68 m/s/s, urmând ca momentul
începerii aruncãrii cu mingea deasupra capului
sa evidenþieze o acceleraþie verticalã maximã
de 5,39 m/s/s, urmatã de o scãdere drasticã la –
1,29 m/s/s la aruncarea propriu zisã prin
extensia braþului.

Acceleraþia verticalã  la articulaþia
cotului este maximã la începutul miºcãrii de
7,13 m/s/s ºi scade progresiv pânã la – 3,89 la
pregãtirea aruncãrii, faza cu mingea deasupra
capului, urmând sã creascã pânã la 3,24 m/s/s
pe extensia braþului ºi înregistrând o scãdere
semnificativã pe finalizare, 1,94 m/s/s.
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Graphic 10 The vertical velocity variation for the basket throw from standing

Conclusions:

1. The instruction means become more efficient if they
are selected taking into account the motrical
     structure criteria.
2. The improvement and logical consideration of the

means used during the process of the technical
preparation are a prerequisite for the sporting modern
training, where performance must be supported on the
basis of the competition demands.

3. By applying the quantitative video analysis inside the
beginners’ technical preparation the following
premises are attained: the technical preparation is thus
made on the basis of the biomechanical
recommendations, the instruction process becoming an
objective one, scientifically argumented and usefull
for its implementation inside the practical activity.
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Grafic  10 Variaþia acceleraþiei verticale pentru aruncarea la coº de pe loc

Concluzii

1. Mijloacele de instruire devin mai eficiente dacã sunt
alese dupã criteriul structurii motrice.

2. Optimizarea, ºi raþionalizarea mijloacelor folosite în

conþinutul pregãtirii tehnice sunt o cerinþã a

antrenamentului sportiv modern, unde performanþa

trebuie sprijinitã pe baza cerinþelor competiþiei

3  Prin aplicarea analizei video-cantitativã în pregãtirea

tehnicã la nivelul juniorilor, se realizeazã premisele ca

pregãtirea tehnicã sã se facã pe baza recomandãrilor

biomecanice, instruirea devenind astfel obiectivã,

argumentatã ºtiinþific ºi utilã pentru implementarea în

activitatea practicã.
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Abstract
A comparative research concerning the soft-tis-

sue pain profile of young male adults, sportive students
(volleyballs) and non-sportive students (regular students
of sport faculty), age between 19-23 years is presented in
this article. The experiment involved 40 people (20 sport-
ive and 20 regular students).

The aims of the research consisted in identifying
localization and number of tender points in the soft-tis-
sue, of both categories of people, and the analysis of their
impact in the daily activities. The period of the study was
6 months, and each category of young adults was evalu-
ated (manually exploration) 4 times / month at the same
date and at the same period of the day in order to exclude
the potential differences because of the circadian cycle or
meteorological factors.

Before this protocol a measurement of the body
posture was made using the AutoCad method (the meth-
odology of this category of measurement is the concep-
tion of Raveica Ionel-Crinel and Gabriela – University of
Bacau). The premises of this experiment starts from the
personal observations of authors, in the last 10 years,
about the presence of a consistent numbers of tender and
trigger points in the soft-tissue of the majority (92%) of
our non-sportive students, causing different symptoms and
forms of the pain, mostly headache, neck and  shoulder
pain. The conclusions of the research are that the pres-
ence of tender points in the soft-tissue is constant, even
the young adults are sportive or non-sportive, but their
number and the pain’s profile are different: the regular
students have more tender points, with different localiza-
tion and different particularities of the referred pain.

Introduction - General information about the previ-
ous research in tender and trigger points

Those who recognize the reality and the impor-
tance of soft-tissue pain, or myofascial pain, accept that
Dr. Travell J. is the leading pioneer in diagnosis and treat-
ment, starting from 1942.  Trigger points massage, the most
effective modality used by massage therapists for the re-
lief of pain, is based almost entirely on Dr. Travell’s in-
sights. The innovative clinical techniques for the treatment
of myofascial pain that are beginning to be used by physi-
cians and physical therapists all over the world wouldn’t
have existed without her researches. After this start, Dr.
Simons David lends authority to the study of myofascial
pain with his long experience as a research scientist.

CERCETARE COMPARATIVÃ A PROFILULUI

DURERII DE ÞESUT MOALE LA ADULÞI

TINERI, SPORTIVI (VOLEI) ªI NON-SPORTIVI

DE PERFORMANÞÃ

RAVEICA GABRIELA, Conf. Univ. Dr. Med.

DOBRESCU TATIANA, Conf. Univ. Dr. RAVEICA

IONEL CRINEL, ªef lucrãri Dr. Ing.

UNIVERSITATEA DIN BACÃU

Cuvinte-cheie: þesut moale, durere, profil, tânãr, puncte

sensibile (tender)

Abstract
Acest articol prezintã o cercetare comparatã

privind profilul durerii la nivelul þesutului moale al tinerilor
adulþi de sex masculin, studenþi sportivi (voleibaliºti) ºi
studenþi ai facultãþii de sport, cu vârste cuprinse între 19
ºi 23 de ani. Experimentul a inclus 40 de persoane (20 de
sportivi ºi 20 de studenþi care nu practicã sport de
performanþã).

Þintele acestei cercetãri au fost identificarea
localizãrii ºi numãrului de puncte sensibile (tender) din
þesutul moale al ambelor categorii de subiecþi, precum ºi
o analizã a impactului acestora asupra activitãþilor zilnice.
Cercetarea s-a desfãºurat timp de 6 luni, timp în care
fiecare categorie de tineri a fost evaluatã (manual) de 4
ori pe lunã, la aceeaºi datã ºi în aceeaºi perioadã a zilei
pentru a evita posibile diferenþe cauzate de ciclul circa-
dian sau de factori meteorologici.

Înaintea acestui protocol a fost mãsuratã postura
folosind metoda AutoCad (metodologia acestei categorii
de mãsurãtori a fost conceputã de Ionel-Crinel ºi Gabriela
Raveica – Universitatea din Bacau). Premisele acestui
experiment îºi au originile în observaþiile personale ale
autorilor, din ultimii 10 ani, privind prezenþa unui numãr
constant de puncte sensibile (tender) ºi trãgaci (trigger)
la nivelul þesutului moale al majoritãþii (92%) studenþilor
care nu practicã sport de performanþã, cauzând diferite
simptome ºi forme de durere, mai ales dureri de cap, de
gât ºi umãr.

Concluziile cercetãrii sunt cã punctele sensibile
(tender) din þesutul moale sunt constante, indiferent dacã
tinerii sunt sportivi sau nu practicã sport de performanþã,
dar diferã numãrul lor ºi profilul durerii: studenþii care
nu practicã sport de performanþã au mai multe puncte
sensibile (tender), cu localizãri ºi particularitãþi ale durerii
diferite.
Introducere – Informaþii generale privind cercetãrile
anterioare asupra punctelor trãgaci (trigger) ºi
punctelor sensibile (tender)
Cei care recunosc cât de importantã ºi de realã este
durerea din þesutul moale, sau durerea miofascialã,
acceptã faptul cã Dr. Travell J. este pionierã

diagnosticãrii ºi tratamentului lor, încã din 1942.
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.  Drs. Travell and Simons first met when Dr.
Travel lectured about trigger points and the myofascial pain
at the Air Force’s School of Aerospace Medicine. An in-
tense synergy developed between the two over the next
twenty years, culminating at last in the introduction of the
Trigger Point Manual.[1]

Concerning the prevalence of  trigger points,
Travell and Simons describe them without exaggeration
as the “scourge of mankind” (1999). No one escapes ten-
der or trigger points, not even children and babies (Travel,
Simons, 1999). Tender and trigger points can develop in
any of the two hundred pairs of muscles in the body, which
gives them a wide territory for creating mischief (Travel,
Simons, 1999). Tender and trigger points can last as long
as life and trigger points can even be identified in muscle
tissue after death, detectable until rigor mortis sets in
(Travel, Simons, 1999).

The pain inflicted by trigger points may be the
biggest cause of disability and loss of time in any work-
place or office, in any professional or amateur sport, or
simply around home, anywhere people are able to overdo
some activities. Travell and Simons quote studies suggest-
ing that trigger points are a component of up to 93 percent
of the pain seen in pain clinics, and the sole cause of such
pain as much as 85 percent of the time.

Materials and method
A series of premises was tucked in consideration

before establishing the materials and methods of our re-
search.  First of all, an underestimated trait of trigger points
is that they can exist indefinitely in a latent state, in which
they don’t actively refer pain. Travel and Simons believe
[1] that the long-term effects of latent trigger point, named
“tender points” by the American Association of
Rheumatologists, may be of even greater concern than the
pain caused by active ones. They assert that latent trigger
points tend to accumulate over a lifetime and appear to be
the main cause for the stiff joints and restricted range of
motion of old age. In addition, the constant muscle tension
imposed by tender points tends to overstress muscle at-
tachments even in younger people, which can result in ir-
reversible damage to the joints and may be one of the causes
of osteoarthritis. The tender points can be easy activated
by very little stress or strain of different muscles [1].

Our experience, of 10 years, including participa-
tion of 100 (70 female and 30 male) physiotherapy stu-
dents  in the second year (age between 20-22 years), re-
lives that, without any exception, all this people have at
list 8 tender points, mostly localized in the further areas,
causing different symptoms and forms of the pain, mostly
headache, neck and  shoulder pain: sternocleidomastoid,
trapezius, suboccipital muscles, splenius cervicis, semispi-
nalis capitis, masseter, zygomaticus, orbicularis oculi,
temporalis, scalene, rhomboid, infraspinatus, deltoid, latis-
simus dorsi, teres major, triceps, extensor indicis, flexor
carpi radialis, flexor policis longus, adductor policis,
illiocostalis, longissimus, serratus posterior inferior,
quadratus lumborum, gluteus maximus, medius and
minimus, tensor fasciae latae, vastus intermedius, lateralis
and medialis,  hamstring, popliteus,  tibialis anterior, pero-
neus longus. The number and the localization of the tender
points were different between girls and boys.

Masajul punctelor trãgaci (trigger), cea mai eficientã
metodã utilizatã de terapeuþi pentru a uºura durerea, se
bazeazã aproape în întregime pe observaþiile Dr. Travell.

Tehnicile clinice inovative folosite în tratamentul
durerii miofasciale de cãtre practicienii ºi kinetoterapeuþii
din lumea întreagã nu ar exista dacã nu ar fi fost cercetãrile
ei. Dupã acest start, Dr. Simons David dã valoare ºi
autoritate studiului durerii miofasciale prin experienþa sa
îndelungatã ca cercetãtor ºtiinþific. Doctorii Travell ºi
Simons s-au întâlnit pentru prima datã atunci când Dr.
Travell þinea o prelegere cu privire la punctele trãgaci (trig-
ger) ºi durerea miofascialã la ªcoala de Medicinã
Aerospaþialã a Air Force. Astfel s-a dezvoltat o sinergie
intensã între cei doi care a culminat, peste 20 de ani, cu
apariþia Manualului de puncte trãgaci (Trigger Point
Manual).[1]

Îngrijoraþi de evoluþia punctelor trãgaci (trigger),
Travell ºi Simons, le-au descris fãrã exagerare drept
„problema majorã a umanitãþii” (1999). Nimeni nu poate
scãpa de punctele sensibile ºi cele trãgaci, nici mãcar copii
sau bebeluºii (Travel, Simons, 1999). Aceste puncte se pot
dezvolta în oricare din cele 200 de perechi de muºchi ai
corpului, ceea ce le permite o arie vastã pe care pot crea
neplãceri (Travel, Simons, 1999). Punctele sensibile ºi cele
trãgaci pot dura o viaþã întreagã ºi pot fi identificate în
muºchi chiar ºi dupã moarte, pânã la instalarea rigor mor-
tis-ului (Travel, Simons, 1999).

Durerea cauzatã de punctele trãgaci poate fi una
din principalele cauze care duc la dizabilitþi ºi ierderi de
timp în orice loc de muncã sau birou, în orice sport
profesional sau amator, sau în intimitatea casei, oriunde
omul are de fãcut anumite activitãþi. Studiile lui Travell ºi
Simons sugereazã faptul cã punctele trãgaci sunt o
componentã a pânã la 93% din dureri ºi sunt unica sursã a
unei dureri în 83% din cazuri.

Materiale ºi metodã
O serie de premise au fost luate în considerare

înainte de a stabili materialele ºi metodele utilzate în
cercetarea noastrã. Spre exemplu, un lucru des trecut cu
vederea este cã punctele trãgaci pot exista ºi în fazã latentã,
când nu provoacã durere. Travell ºi Simions cred cã [1]
efectele pe termen lung ale punctelor trãgaci latente,
numite puncte sensibile de cãtre Asociaþia Americanã de
Reumatologie, pot fi chiar mai îngrijorãtoare decât durerea
cauzatã de cele active. Ei afirmã cã punctele latente tind sã
se acumuleze de-a lungul vieþii, devenind principala cauzã
a încheieturilor rigide ºi limitãrii ariei de miºcãri la
persoanele cu vârstã înaintatã. În plus, tensiunea muscularã
impusã de punctele sensibile, tinde sã solicite tendoanele
chiar ºi la tineri, ceea ce poate cauza artroze. Punctele
sensibile se pot activa fãrã mare efort sau solicitare a
muºchilor [1].
Experienþa noastrã de 10 ani, incluzând participarea a
100 (70 de femei ºi 30 de bãrbaþi) de studenþi
kinetoterapeuþi în anul doi de studiu, indicã faptul cã,
fãrã excepþii, toþi aceºti oameni au cel puþin 8 puncte
sensibile, care pot cauza diferite simptome ºi forme de
durere, mai ales dureri de cap, de gât ºi umãr,
mojoritatea localizate în urmãtoarele arii:
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In this context, the authors of this research wanted
to verify the further hypothesis: 1. if the significant corre-
lation between the presence of tender points and the prob-
lems with body posture can be proved; 2. if the correlation
between the presence of tender points, pain and decreas-
ing functional level of daily activities (sportive or not sport-
ive) can be relevant.

The aims of the research consisted in identifying
the localization and the number of tender points in the soft-
tissue, of both categories of people, and the analysis of
their impact in the daily activities. The period of the study
was 6 months, and each category of young adults was evalu-
ated (manually exploration) 4 times / month at the same
date and at the same period of the day in order to exclude
the potential differences because of the circadian cycle or
meteorological factors.

Before this protocol a measurement of the body
posture was made using the AutoCAD technique (the meth-
odology of this category of measurement is the conception
of Raveica Ionel-Crinel and Gabriela – University of
Bacau). The AutoCAD technique is specific for engineer-
ing area. Computer Aid Design is commune for computer
drawings, and offers the possibility to measure linear and
angular dimensions. We experimented these technique for
different measurements in physiotherapy and sport because
is accessible and has a very good precision (0,02 cm pre-
cision of measurement).
Results and observation

Concerning the first group, 20 regular non-sport-
ive students, we identified obvious abnormalities of body
posture during their daily activities. We tucked pictures
with each student during their academically program, and
we measured the angles and the force’s moments of the
head, neck, trunk, upper and lower limb. We also measure
the time for fixed positions during these activities.

The results of these first evaluation were: strained
or awkward positions of the head- neck were fixed more
then 10 minutes for each student; keeping an arm or a leg
locked in a cramped position while they work; keeping the
head turned or cocked at an angle for long period of time –
more then 5 minutes.

In these conditions, it was possible to start an
analysis from the biomechanical point of view. The fixed
positions of the head and neck, but also the repetitive move-
ment with minimal effort, observed at all people from the
group, overload muscles during the day, fact confirmed by
the high level of the force’s torsion moments for the upper
part of the body (8 - 9 daNm, Äs < 0,03). The seeming
effortlessness of “office” work can have an insidious ef-
fect on large and small muscles alike. Working with hand
(during writing with high speed) is particularly stressful:
the small muscles of the forearms and hands have to slave
away for hours at a time, contracting thousand times in a
single session. At the same time, larger muscle of the shoul-
ders, upper back, and neck remain static and immobile but
under isometric contraction to hold the head and arms in
position. The static posture and unrelieved subtle strain of
computer work, another characteristic daily activity of the
students, can perpetuate tender and trigger points in any
part of the upper body.

sternocleidomastoidian, trapez, muºchii
suboccipitali, spleniusul capului,  semispinalis capitis,
masseter, zygomaticus, orbicularis oculi, temporalis,
scalene, rhomboid, infraspinatus, deltoid, latissimus dorsi,
teres major, triceps, extensor indicis, flexor carpi radialis,
flexor policis longus, adductor policis, illiocostalis, long-
issimus, serratus posterior inferior, quadratus lumborum,
gluteus maximus, medius and minimus, tensor fasciae latae,
vastus intermedius, lateralis and medialis,  hamstring, popli-
teus,  tibialis anterior, peroneus longus. Numãrul ºi
localizarea punctelor sensibile diferã la barbaþi ºi femei.

Autorii acestei cercetãri au vrut sã verifice
urmãtoarele ipoteze: 1. dacã poate fi demonstratã o legãturã
semnificativã între prezenþa punctelor sensibile ºi postura
corpului; 2. dacã este relevantã o legãturã între prezenþa
punctelor sensibile, durere ºi scãderea nivelului funcional
al activitãþilor zilnice (spotive sau nu).

Scopurile acestei cercetãri au constat în
identificarea localizãrii ºi numãrului de puncte sensibile
(tender) la nivelul þesutului moale, la ambele categorii de
subiecþi, precum ºi în analiza impactului lor asupra
activitãþilor zilnice. Cercetarea s-a desfãºurat timp de 6
luni, timp în care fiecare categorie de tineri a fost evaluatã
(manual) de 4 ori pe lunã, la aceeaºi datã ºi în aceeaºi
perioadã a zilei pentru a evita posibile diferenþe cauzate
de ciclul circadian sau de factori meteorologici.

Înaintea acestui protocol a fost mãsuratã postura
folosind metoda AutoCad (metodologia acestei categorii
de mãsurãtori a fost conceputã de Ionel-Crinel ºi Gabriela
Raveica – Universitatea din Bacau). Tehnica AutoCAD este
specificã ingineriei. Grafica asistatã de calculator este
utilizatã în desenele pe calculator ºi permite mãsurarea
dimensiunilor lineare ºi angulare. Am utilizat aceastã
tehnicã în diferite mãsurãtori în kinetoterapie ºi sport pentru
cã este accesibilã ºi precisã ( o preczie de 0,02 cm în
mãsurãtori).
Rezultate ºi observaþii

În ceea ce priveºte primul grup, 20 de studenþi
care nu practicã sport de performanþã, am identificat unele
abnormalitãþi le posturii din timpul activitãþilor lor zilnice.
Am fãcut poze fiecãrui student în timpul programului aca-
demic ºi am mãsurat unghiurile ºi forþa miºcãrilor capului,
gâtului, trunchiului, membrului superior ºi inferior. Am
mãsurat de asemenea timpul în care corpul stãtea în poziþie
fixã. Rezultatele acestei evaluãri preliminarii au fost: poziþii
ciudate ºi constrângãtoare ale capului ºi gâtului au fost fixe
timp de 10 minute la fiecare student; o mânã sau un picior
au fost menþiunute fixe în poziþie contractatã în timpul
lucrului; capul a fost rotit ºi aplecat sub un anumit unghi
pentru o perioadã lungã de timp – mai mult de 5 minute. În
aceste condiþii a fost posibilã o analizã din punct de vedere
biomecanic. Poziþiile fixe ale capului ºi gâtului, precum ºi
miºcãrile repetitive cu efort minim, suprasolicitã muºchii
pe timpul zilei, fapt confirmat de nivelul ridicat al forþei
miºcãrilor pãrþii superioare a corpului (8 - 9 daNm, Äs <
0,03). Munca de birou deºi aparent fãrã efort afecteazã în
egalã mãsurã ºi muºchii mari ºi muºchii mici. Lucrul cu
mâna (în timpul scrisului la viteze înalte) este foarte
stresant: muºchii mici ai antebraþelor ºi mâinilor lucreazã
asiduu ore în ºir, contractându-se de mii de ori. În acelaºi
timp, mari muºchi ai umerilor, trunchiului superior  ºi
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The second step was to identify by manually pal-
pation the presence of tender or trigger points in the soft –
tissue. Concerning this aspect we have to mention that skep-
ticism regarding the reality of trigger points among the
physicians who have not taken the time to study the sub-
ject, always existed. Dr. Travell discovered in 1957 that
trigger points generate and receive tiny electrical currents
and that the activity of a trigger point could be quantified
by measuring these signals with electromyographic instru-
ments. She found that the precise location of a trigger point
could be determined by the same means. Muscle tissue is
electrically silent, if is not in a state of contraction. Electri-
cal activity confined to a very small area shows that only a
small part of the muscle is in contracture. In other experi-
ences, presented by the authors in different occasion, we
have mentioned that we observed the increasing of electri-
cal activity if the pressure on a trigger point was applied,
like Dr. Travell. The same thing was observed in the situa-
tion of stretching of the muscle, which explains why stretch-
ing makes pain worse often.

The active trigger point and the tender point give
a distinctively painful response to pressure. If the trigger
point is near the surface, experimented fingers can detect
that it’s a little warmer than surrounding tissue. Anyway to
be able to identify and localize these points a long clinical
experience is need it. Travell and Simons define a trigger
point as “a highly irritable localized spot of exquisite ten-
derness in a nodule in a palpable taut band of muscle tis-
sue”. In our research we didn’t found active trigger points
like a real nodule, but the sign of “jump” was present for
all people from this group, and also tiny indurations in the
muscle mentioned before.

All these people complains about headache, neck
pain, stiffness in the morning, migraines, back pain, fore-
arm and hand’s pain, legs pain plus weakness, dizziness,
postural distortions.

The correlation, appreciated by SPSS program,
between the number of tender points and the problems with
body posture was significant: r = 0.24, p<0,01.  The corre-
lation between the presence of tender points, pain and de-
creasing functional level of daily activities was relevant
too: r = 0.56, p<0.01 – number of tender points and pain
level, r = 0.47, p< 0.01 – number of tender points, pain
level and activities of daily living.

The results for the second group, sportive stu-
dents (volleyball), were different for density of trigger point,
localization and the impact on daily activities, but the ab-
normalities of the body posture were identified constantly,
during the objective assessment.

Working at a job that requires keeping the arms
overhead or out in front for long hours is abusive to the
infraspinatus muscle, since they have to stay contracted to
keep the arms up. Repeatedly reaching back in volleyball,
can leave infraspinatus in a shortened state and full of trig-
ger or tender points. Accidents, falls, and many kinds of
forced movements during the playing can overload these
muscles. Keeping the hand out to one side can be the cause
of the chronic shoulder pain on that side, since this posi-
tion requires nearly maximum outward rotation of the arm
and continuous contraction of the infraspinatus.

gâtului râmân imobili, dar sub contracþie
isometricã pentru a menþine poziþia capului ºi a mâinilor.

Postura staticã ºi contracþia uºoarã impusã de
munca la calculator, o altã caracteristicã a activitãþii zilnice
a unui student, poate perpetua punctele trãgaci ºi sensibile
în orice parte a pãrþii superioare a corpului.

Cel de-al doilea pas a fost idendificarea punctelor
trãgaci sau sensibile prin palpare manualã. Cu privire la
acest aspect trebuie menþionat scepticismul cu privire la
aceste puncte care s-a instalat deja în rândul  practicienilor
care înca nu au studiat acest subiect. Dr. Travell a descoperit
în 1957 cã punctele trãgaci genereazã ºi primesc mici
curenþi electrici ºi cã activitatea unui astfel de punct poate
fi cuantificatã mãsurând aceste semnale electrice cu ajutorul
unor instrumente electromiografice. Ea a descoperit cã ºi
poziþia unui astfel de punct poate fi determinatã cu ajutorul
aceloraºi mijloace. Þesutul muscular este silenþios din punct
de vedere electric atunci când nu este contractat. Activitatea
electricã limitatã la o arie restrânsã indicã faptul cã doar o
micã parte din muºchi este contractatã. De asemenea,
experienþa Dr. Travell  a indicat faptul cã atunci când se
aplicã presiune asupra punctului trãgaci se amplificã ºi
activitatea electricã. Acelaºi efect îl are ºi întinderea
muºchiului, ceea ce explicã de ce de cele mai multe ori
întinderea nu face decât sã înrãutãþeascã durerea.

The active trigger point and the tender point give
a distinctively painful response to pressure. If the trigger
point is near the surface, experimented fingers can detect
that it’s a little warmer than surrounding tissue. Anyway to
be able to identify and localize these points a long clinical
experience is need it. Travell and Simons define a trigger
point as “a highly irritable localized spot of exquisite ten-
derness in a nodule in a palpable taut band of muscle tis-
sue”. In our research we didn’t found active trigger points
like a real nodule, but the sign of “jump” was present for
all people from this group, and also tiny indurations in the
muscle mentioned before.

Toþi aceºti oameni se plâng de dureri de cap, de
gât, de redoarea de dimineaþã, migrene, dureri de spate,
antebraþ, dureri de picioare, obosealã ºi ameþeli.

Conform programului SPSS, corelaþiile dintre
numãrul de puncte sensibile ºi problemele posturii au fost
semnificative: r = 0.24, p<0,01. ªi corelaþia dintre punctele
sensibile, durere ºi scãderea nivelului funcºional al
activitãþilor zilnice a fost relevatã: r = 0.56, p<0.01 –
numãrul de puncte sensibile ºi nivelul durerii, r = 0.47, p<
0.01 – numãrul punctelor sensibile, nivelul durerii ºi
actvitãþile zilnice. Rezultatele înregistrate cu privire la cel
de al doilea grup, studenþii sportivi (voleibailiºti) au diferit
în ceea ce priveºte densitatea punctelor trãgaci, precum ºi
localizarea ºi impactul lor asupra activitãþilor zilnice, dar
abnormalitãþile posturii au fost identificate constant.

Þinând mâinile ridicate deasupra capului sau în faþã timp
de mai multe ore, un astfel de student solicitã muºchiul
infraspinatus, din moment ce el trebuie sã þinã
contractate braþele. Miºcãrile repetate ale braþelor din
timpul meciurilor de volei, lasã muºchiul contractat ºi
plin de puncte sensibile sau trãgaci. Accidentele, cãderile
sau alte miºcãri forþate in timpul jocului pot suprasolicita
aceºti muºchi
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This is happened because the services during play-
ing, and a vicious position of the shoulder (internal rota-
tion) become fixed. Very close of the infraspinatus muscle,
teres minor was also affected for this group of students.

Fig. 1. AutoCAD technique for objective
 measurements of range of motion

Subscapularis is an exceptionally powerful muscle
lining the underside of the shoulder blade. The muscle’s
attachment to the head of the humerus allows it to rotate
the arm inward. This attachment also enables the subscapu-
laris to help keep the joint together and the head of the
humerus centered in its socket. A subscapularis muscle
weakened by trigger points allows the supraspinatus to pull
up on the head of the humerus unopposed, jamming it
against the acromion. Subscapularis trigger points also keep
the muscle from lengthening, reducing the shoulder’s range
of motion and restricting rotation of the arm in either di-
rection. This can makes it, if the problem persists, difficult
to reach above the head, across the body, or up behind the
back. The most frequent causes for the subscapularis trig-
ger or tender points existence is a sudden unprepared over-
loading of the shoulder muscles, such as might occur dur-
ing falls in volleyball. The trigger or tender points were
constantly present in the deltoids muscles, because the re-
quired forceful flexion of the shoulder. The repeatedly
reaching up during the volleyball play, overuses the del-
toids and other shoulder muscles. They also are likely to
suffer during any accident or fall that wrenches, jams or
pulls on the arms. An impact injury to the shoulder can e
expected to set up trigger points in the deltoids. Even the
latissimus dorsi is a muscle of the lower back, it moves the
upper arm and causes pain in the mid and upper arm. We
have identified tender or trigger points at this level for all
sportive students investigated.The measurements of angles
and force’s torsion moment of the back and shoulder dur-
ing playing demonstrates the round shouldered posture,
and the over solicitation of the shoulder’s, upper and lower
back’s joints (Mt: between 10 – 12 daNm, in comparation
with Mt during flexion of the spine Mt= 10,65daNm, Äs <
0,02, Fig.1).

Menþinerea mâinii ridicate într-o lateralã a
corpului poate fi cauza durerilor cronice ale umãrului de
pe acea parte, din moment ce aceastã poziþie solicitã o
rotaþie maximã a braþului ºi deci a muºchiului infraspina-
tus.

Acest lucru se petrece deoarece serviciul ºi
postura neadecvatã a umãrului rãmân fixe pe tot timpul
jocului. Fiind apropiat de infraspinatus muscle, teres mi-
nor a fost de asemenea afectat la acest grup de studenþi.

Fig. 1. Tehnica AutoCAD pentru mãsurrãtori
obiective ale gradului de miºcare

Subscapularis este un muºchi foarte puternic care
solidarizeazã scapula în cadrul complexului scapulo-
umeral. Ligamentul care leagã acest muºchi de capãtul
humerusului permite acestuia rotaþia internã. Acest liga-
ment asigurã în acelaºi timp legãtura dintre subscapularis
ºi humerus, menþinându-l pe acesta fix în cavitatea sa. Un
muºchi subscapularis slãbit de puncte trãgaci va permite
subscapularului sã împingã liber, în sus, capul humerusului,
care se va lovi în acromion. Punctele trãgaci ale subscapu-
laris nu permit de asemenea muºchiului sã se extindã,
reducând gradul de miºcare al umãrului ºi restricþionând
rotaþia braþului. Dacã aceastã problemã persistã, întinderea
braþului deasupra capului, în lateralul corpului sau în spate
din ce în ce mai dificilã.  Cea mai frecventã cauzã a apariþiei
punctelor trãgaci în muºchiul subscapularis este
suprasolicitarea nepregãtitã a muºchilor umerilor, cum este
cazul cãderilor din timpul jocului. Punctele sensibile ºi cele
trãgaci sunt prezente în mod constant în muºchii deltoizi,
datoritã flexãrii forþate a umerilor. Întinderea repetatã din
timpul meciului de volei suprasolicitã atât deltoizii cât ºi
alþi muºchi ai umerilor. N impacat accidental asupra
umãrului va conduce la apariþia punctelor trãgaci la nivelul
deltoizilor. Chiar ºi muºchiul latissimus dorsi, care e un
muºchi al trunchiului inferior care miºcã partea braþul su-
perior, poate produce durere în partea suerioarã ºi de mijloc
al braþului. Am identificat puncte trãgaci la acest nivel la
toþi studenþii sportuzi investigaþi.
Mãsurãtorile unghiurilor ºi forþei momentului tensionat al
spatelui ºi umãrului din timpul jocului ilustreazã importanþa
umãrului în aliniamentul postural ºi solicitarea de ansamblu
a ligamentelor umãrului din trunchiul superior ºi inferior25



The measurements of angles and force’s torsion
moment of the back and shoulder during playing demon-
strates the round shouldered posture, and the over solicita-
tion of the shoulder’s, upper and lower back’s joints (Mt:
between 10 – 12 daNm, in comparation with Mt during
flexion of the spine Mt= 10,65daNm, Äs < 0,02, Fig.1).

Only five sportive students complain because of
shoulder or upper back pain, but all the students from this
group presented the “jump” sign on the palpation, with
few episode of lower condition during the competition
period. They indicate moderate pain intensity with moder-
ate levels of distress.

To account for multiple comparisons with facet
correlations, a 0.01 level of probability was considered
significant. The correlations between different values,
mentioned for the first group were also significant: r = 0.28,
p<0,01.  The correlation between the presence of tender
points, pain and decreasing functional level of daily ac-
tivities was relevant too: r = 0.17, p<0.01 – number of
tender points and pain level, r = 0.15, p< 0.01 – number of
tender points, pain level and activities of daily living.

Discussion
 The problems with the existence of latent or ac-

tive trigger points are the potential manifestation of re-
ferred pain. Research on pain referral is difficult because
the mechanisms of human nervous system are complicated.
The tiny electromechanical impulses in the nerves can be
detected and measured to some extent, but not with accu-
racy or great discrimination. In addition, there are ethical
limits on how far is possible to go in pain experiments,
whether with animals or humans.

Sensory inputs from several sources are known
to converge into single nerve cells at the spinal level, where
they are integrated and modified before being transmitted
to the brain. In these circumstances, it may be possible for
one electrical signal to influence another, resulting in mis-
taken impressions about where the signals are coming from
[3]. It’s notable that referred pain occurs very often in or
near a joint, where pain is most likely to make individual
to modify the activities or conditions that have created the
problem.

In this way, the referred pain, caused by the exist-
ence of trigger or tender points, can affect the quality of
our activities, and the capacity to perform purposeful oc-
cupations. Janet Travell’s great discovery was that referred
pain seems too consistent to be accidental [2]. Her conclu-
sions were that predictable patterns in everyone, with only
small variation could be draw. That could help the thera-
pists to treat in very specific ways the trigger points and to
prevent the painful episodes.

Our research’s aim was to demonstrate other pre-
dictable factors which can cause the stress of soft- tissue,
and development of trigger or tender points: abnormali-
ties of body posture during static or dynamic activities.
The sport activities will not offer protection against soft-
tissue damage, or prevention of the trigger or tender points,
if the recovering period is not well managed.

(Mt: între 10 – 12 daNm, în comparaþie cu Mt
din timpul flexãrii coloanei Mt= 10,65daNm, Äs < 0,02,
Fig.1).

Doar cinci studenþi sportivi s-au plâns de dureri
la nivelul umãrului sau trunchiului superior, dar toþi
studenþii din acest grup prezintã semnul „tresãririi” la
palpare, cu câteva episoade de condiþie fizicã slabã în
timpul perioadelor de competiþie.Pentru validarea
multiplelor comparaþii ºi corelaþiilor rezultate, nivelul de
0.01 al probabilitãþii a fost considerat semnificativ.
Corelaþiile stabilite între diferitele valori menþionate în
cazul primului grup au fost de asemenea semnificative r =
0.28, p<0,01.Corelaþia între prezenþa punctelor sensibile,
durere ºi scãderea nivelul funcþional al activitãþilor zilnice
a fost de asemenea relevantã: r = 0.17, p<0.01 – numãrul
de puncte sensibile ºi nivelul durerii, r = 0.15, p< 0.01 –
numãrul de puncte sensibile, nivelul durerii ºi activitãþile
zilnice.

Discuþii
 Problemele cauzate de punctele trãgaci existente

sau latente sunt o posibilã manifestare a unei dureri.
Cercetãrile cu privire la durere sunt dificile, deoarece
mecanismul de funcþionare al sistemului nervos uman este
complicat. Micile impulsuri electrice din nervi pot fi
detectate ºi mãsurate dar pânã la un anumit nivel, dar nu
exact ºi fãrã discriminare. În plus existã limite etice peste
care nu se poate trece în experimentele pe durere, fie ca
ele au loc pe animale sau oameni. Inpulsurile senzoriale
de la diferite surse se acumuleazã într-o singurã celulã
nervoasã la nivelul ºinei spinãrii, unde sunt integrate ºi
modificate înainte de a fi transmise la creier. În aceste
condiþii, este posibil ca un semnal electric sa-l influenþeze
pe un altul, ducând la o impresie greºitã cu privire la sursa
semnalului [3]. Trebuie menþionat cã durerea sesizabilã
are loc de regulã în sau în apropierea unui ligament, unde
durerea poate determina individul sã-ºi modifice activitatea
sau condiþiile care au dus la apariþia durerii. În acest fel,
durerea cauzatã de existenþa punctelor sensibile sau a celor
trãgaci, poate afecta calitatea activitãþilor noastre ºi
capacitatea de a performa diferite ocupaþii. Cea mai mare
descoperire a lui Janet Travell a fost faptul cã durerea este
prea consistentã pentru a fi accidentalã [2]. Concluziile ei
au indicat faptul cã se pot stabili anumite modele, care, cu
o micã variaþie, pot fi regãsite la oricine. Aceste concluzii
pot ajuta practicienii sã trateze foarte precis punctele trãgaci
ºi sã previnã episoadele dureroase. Crcetarea noastrã a
cãutat sã demonstreze alþi factori previzibili care pot cauza
tensiuni în þesutul moale ºi care pot dezvolta puncte trãgaci
sau sensibile: abnormalitãþi ale posturii în timpul
activitãþilor dinamice sau statice. Activitãþile sportive nu
oferã protecþie împotriva lezãrii þesutului moale, sau
împotriva apariþiei punctelor trãgaci sau sensibile.

Rotiri sau miºcãri nenaturale ale gâtului, coloanei
sau ºoldurilor pot deasemenea fi un rezultat al activitãþii
unui punct trãgaci sau sensibil miofacsial. Astfel începe
un cerc vicios care menþine ºi accelereazã transformãrile
din þesutul profund datoritã solicitãrii muºchiului. Din acest
moment, circumstanþele sunt dificil de oprit. Foarte des,
neregularitãþile congenitale din structura osoasã, postura,
obiceiurile de muncã, contracþiile repetitive ºi lipsa
exerciþiului pot contribui la îngreunarea înlãturãrii
punctelor trãgaci.26



Unnatural twists or curves in the neck, spine, or
hips can also be a result of the wholesale myofascial trig-
ger or tender point’s activity. A vicious circle starts to func-
tion to maintain and accelerate the transformation of deep
tissue, because of the muscle abuse. From this point the
circumstances are difficult to be stopped.

Very often, congenital irregularities in bone struc-
ture, postural stress, poor work habits, repetitive strain,
and lack of exercises can all contribute to the difficulty in
getting rid of trigger points.

In our two groups the imbalance between the both
sides of the body is constantly observed, even it wasn’t
classified like physical dysfunctions. All the muscular equi-
librium will be, in fact, affected, even the body tries to
compensate. Some of the muscles are too much involved
in movements or maintaining the posture, and some other
not. Certain muscle is in continuing tension and strain,
developing an awareness of unusual tightness in muscle
that would indicate postural imbalance.

Strained or awkward positions can perpetuate trig-
ger or tender points [4]. The apparent comfort and famil-
iarity of a long time habit can make the individual unaware
of its effects on his/her muscle.

Many of these situations can be prevented or eas-
ily corrected if knows the origin. The importance of our
research is obvious in this context. The permanency of trig-
ger or tender points in the soft-tissue, can increase the sen-
sitivity of sensory perception and a very low threshold of
pain. In those situations, non important stimuli like the heat
for example, in a common context, become excessively
intense and the impact on the people’s activities is dra-
matic.

An argument which can be raised against the va-
lidity of these findings could be based on the small num-
ber of person participant in experiment. The statistical
analysis, however, points to a highly significant correla-
tion for both group.

Conclusions
Summarizing the results, we find that the major-

ity of data support our hypothesis: a relationship between
the presence of tender points and the problems with body
posture can be proved; between the presence of tender
points, pain and decreasing functional level of daily ac-
tivities (sportive or not sportive) it is a relevant correla-
tion.
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În cadrul celor douã grupuri analizate de noi se
poate observa un dezechilibru între cele douã pãrþi ale
corpului, chiar dacã el nu este clasificat ca disfuncþie fizicã.
Tot echilibrul muscular va fi afectat chiar dacã trupul va
cãuta sã compenseze. Unii muºchi sunt prea implicaþi în
miºcare sau în menþinerea posturii, în timp ce alþii nu. Unii
muºchi se aflã în continuã tensiune ºi contracþie, dezvoltând
astfel o tensiune sesizabilã care indicã un dezechilibru în
posturã.

Poziþiile constrângãtoare sau ciudate pot perpetua
punctele trãgaci sau sensibile [4]. Confortul aparent ºi
familiaritatea unui obicei de lungã duratã poate determina
individul sã fie mai puþin receptiv la efectele pe care un
astfel de obicei le are asupra muºchilor sãi.

Multe din aceste situaþii pot fi prevenite sau
corectate dacã este cunoscutã originea. Importanþa
cercetãrii noastre devine evidentã în acest context.
Permanenþa punctelor trãgaci sau sensibile pot amplifica
senzitivitatea percepþiei senzoriale. În astfel de situaþii,
stimuli neimportanþi, cum este cãldura spre exemplu, într-
un context comun, poate deveni excesiv de intensã ºi poate
avea un impact dramatic asupra activitãþilor oamenilor.

Un contraargument ce poate fi adus validitãþii
acestor descoperiri este cã ele se bazeazã pe un numãr mic
de participanþi la experiment. Analiza statisticã totuºi,
indicã o corelaþie semnificativã pentru ambele grupuri.

Concluzii
În concluzie, se observã cã majoritatea datelor

culese ne susþin ipotezele: existã o relaþie semnificativã
între prezenþa punctelor sensibile ºi problemele ce þin de
postura corpului; existã o corelaþie relevantã între prezenþa
punctelor sensibile, durere ºi scãderea nivelului funcþional
al activitãþilor zilnice (sportive sau nu).
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REFERENCE POINTS OF THE CONNECTION
BETWEEN THE DIDACTICAL STRATEGIES
AND THE TEACHING TECHNIQUES INSIDE

THE PHYSICAL EDUCATION AND SPORT AC-
TIVITIES

By Roºu Daniel
from Piteºti University

Abstract: The “Didactical strategies” and “teaching styles”
concepts are sometimes mistaken or overlapsed. This
present study makes an analysis of some points of view
which delimit the two concepts. The succession of the teach-
ing styles which little by little counter-balance the teacher’
role as well as that of the pupils’ during the educational
process represents a specially useful means for the Physi-
cal Education and Sports area, offering attractive, diversi-
fied and efficient solutions.
Key words: didactical strategy, teaching style, didactic
process, teacher, pupil.

By didactical strategy one usually understands an
ensemble of procedures by which the co-operation between
the teacher and pupils is realized with a view to teaching
and learning a certain information amount, of forming at-
tainments and skills, of developing the human personality.

The act of putting in practice the didactic strate-
gies presupposes a set of operations performed on two dif-
ferent levels: the teaching activity level which targets an
external programming regarding the way the didactical
information is processed, organized and presented and the
learning activity level, with reference to an internal opera-
tional programming and the registry of the physical com-
ponents involved in the information learning process.

Out of the characteristics of the didactical strate-
gies, the following are to be remarked:

a) The apparition and establishment of
some optimum relations between the
teaching and learning activity which
aims at triggering the psychological
mechanisms of learning. Any didac-
tical strategy can thus be efficient
only in the measure it manages to
motivate the pupils to creatively as-
similate it.

b) Its finality includes a certain degree
of probability.

c) It presupposes a combination be-
tween the teacher’s and the pupil’s
activity. Thus, the teacher’s role
moves away from the position of be-
ing only an information source, to-
wards that of leading and controlling
the pupils’ activity, while this very
activity may move change from
simple reproduction to a deeply cre-
ative activity.

REPERE ALE CONEXIUNII STRATEGIILOR
DIDACTICE

CU STILURILE DE PREDARE,
ÎN ACTIVITÃÞILE DE EDUCAÞIE FIZICÃ ªI

SPORT
Roºu Daniel-Universitatea din Piteºti

Abstract: Conceptele „strategie didacticã” ºi „stil
de predare” sunt uneori confundate sau suprapuse. În
lucrarea de faþã se face o analizã a unor puncte de vedere
ce delimiteazã cele douã concepte. Succesiunea stilurilor
de predare ce contrabalanseazã rolul profesorului ºi al
elevilor pe mãsura implicãrii lor în procesul educaþional,
reprezintã un mijloc deosebit de util domeniului educaþiei
fizice ºi sportului, oferind soluþii de atractivitate, diversitate
ºi eficienþã.

Cuvinte cheie: strategie didacticã, stil de predare,
proces didactic, profesor, elev.

Prin startegie didacticã se înþelege un ansamblu
de procedee prin care se realizeazã conlucrarea dintre
profesor ºi elevi în vederea predãrii ºi învãþãrii unui volum
de informaþii, a  formãrii unor priceperi ºi deprinderi, a
dezvoltãrii personalitãþii umane. Punerea în practicã a
strategiilor didactice presupune operaþii pe douã nivele
diferite: palierul activitãþii de predare ce vizeazã o
programare externã cu referire la modul în care este
prelucratã, ordonatã ºi prezentatã informaþia didacticã ºi
palierul activitãþii de învãþare, cu referire la o programare
operaþionalã internã, ce se referã la registrul componentelor
psihice antrenate în procesul de învãþare a informaþiilor.

Dintre caracteristicile strategiilor didactice se
remarcã:

a. Apariþia ºi stabilirea unor relaþii optime între
activitatea de predare ºi cea de învãþare ce vizeazã
declanºarea mecanismelor psihologice ale învãþãrii. Astfel
orice strategie didacticã este eficientã numai în mãsura în
care reuºeºte sã-i antreneze pe elevi în asimilarea ei
creativã.

b. Finalitatea ei include un oarecare grad de
probabilitate.

c. Presupune o îmbinare a activitãþii
profesorului cu cea a elevului. Astfel rolul profesorului se
deplaseazã de la polul în care este doar o sursã de informaþii
cãtre polul în care conduce ºi controleazã activitatea
elevilor, în timp ce activitatea acestora se poate deplasa de
la cea de simplã reproducere la cea profund creatoare.

Taxonomia stategiilor didactice este diferitã de
la autor la autor, fiind abordate din unghiuri conceptuale
diferite. Din punct de vedere al obiectivelor pedagogice
prioritare  Cristea S. (1998) clasificã strategiile didactice
astfel:

a. Ce vizeazã stãpânirea materiei în termeni de
cunoºtinþe ºi capacitãþi, prin urmãtoarele metode:
conversaþia euristicã, prelegerea problematizatã,
demonstraþia, cercetarea experimentalã,
algoritmizarea-

b. În scopul transferului funcþional al cunoºtinþelor
ºi al capacitãþilor dobândite prin: problematizare
ºi modelare.



The taxonomy of the didactical strategy differs
from author to author, the subject being treated differently.
From the point of view of those pedagogical objectives
which are given priority, Cristea S (1998) classifies them
in the following manner:

a) pedagogical objectives aiming at
mastering the subject in terms of
knowledge and capacities, using the
following methods: heuristic conver-
sation, problematic lections, demon-
stration, experimental research, algo-
rithms.

b) With a view to the functional trans-
fer of the knowledge and capacities
gathered through: problematic ap-
proach and shaping.

c) Objectives that target the expressing
of the pupil’s personality by: didac-
tic game, practical papers, ideas at-
tack, problematic debate.

From the point of view of the didactical technolo-
gies used, Nicola I (1994) classifies them in the under-
neath types:

a) Explosive-heuristic ones, which use methods such
as: story-telling, explanation, prelection, conver-
sation, problematic approach, discovery, indepen-
dent observation, manual work, experimental pa-
pers, practical and applied ones, group work.

b) Algorithm-like, using the algorithm specific meth-
ods, the programmed teaching methods and the
exercise method.

c) The evaluative-stimulating ones, making use of
such methods like: observation and appreciation,
oral examining, written papers, tests, practical
controls, exam, appreciation scales and automatic
correction.

Thus, considering the perspective brought by the main
categories of methods put into practice, the didactical strat-
egies can be classified as being mostly based on the com-
munication action, on research, on the practical activities
or on the special programming activity (for eg, on the com-
puter).

Choosing the right pedagogical strategy is made in
function of the information content targeted, by the sub-
jects’ age particularities, concrete situation and one can-
not forget to mention the teacher’s training and personal-
ity.

Although at a first sight the notions of “didactic strat-
egy” and of “teaching style” may overlap, the pedagogical
field literature helps us largely clear the confusion. There-
fore, on the basis of the anterior underling of the “didacti-
cal strategy” concept, we may conclude that “the teaching
style” makes reference to the role and heft of the teacher’s
and pupils’ activity inside the didactical strategies. It can
thus be remarked that in some didactical processes the
teacher’s activity is predominant, while in some other it is
the pupils’ activity the one that prevails, the consequences
being the following:

c. Ce urmãresc exprimarea personalitãþii elevului
prin: jocul didactic, lucrãrile practice, asaltul de
idei, dezbaterea problematizatã.

Din punct de vedere al tehnologiilor didactice folosite,
Nicola I (1994) clasificã strategiile didactice în urmãtoarele
tipuri:

a. Exploziv-euristice, ce folosesc metode ca:
povestirea, explicaþia, prelegerea, conversaþia,
problematizarea, descoperirea, demonstraþia, observaþia
independentã, munca cu manualul, lucrãrile experimentale,
practice ºi aplicative, lucrul în grup

b. De tip algoritmizat, folosind metodele
specifice algoritmizãrii, instruirii programate ºi metoda
exerciþiului.

c. Evaluativ-stimulativ cu metodeleobservarea
ºi aprecierea, chestionarea oralã, lucrãrile scrise, testele,
verificarea practicã, examenul, scãrile de apreciere ºi
verificarea automatizatã.

Astfgel din punctul de vedere al categoriilor
principale de metode utilizate, strategiile didactice pot fi
clasificate ca fiind bazate prioritar pe acþiunea de
comunicare, pe cea de cercetare, pe acþiunea practicã ori
pe cea de programare specialã (spre exemplu pe calcula-
tor).

Alegerea strategiei didactice potrivite se face în
funcþie de conþinutul informaþional vizat,  de
particularitãþile de vârstã ale subiecþilor, situaþia concretã
ºi nu în ultimul rând de pregãtirea ºi personalitatea
profesorului.

Deºi la prima vedere conceptele de „strategie
didacticã” ºi cel de „stil de predare” se pot suprapune,
literatura pedagogicã ne ajutã sã elucidãm într-o bunã
mãsurã confuzia. Astfel, pe baza fundamentãrii anterioare
a conceptului de strategie didacticã, putem concide cã stilul
de predare se referã la rolul ºi ponderea activitãþii
profesorului ºi a elevilor în cadrul strategiilor didactice.
Se poate astfel remarca cã în unele forme de procese
didactice predominã activitatea profesorului, iar în altele
activitatea elevilor, cu urmãtoarele efecte :

Astfel se poate spune cã în principal se pot
delimita douã stiluri fundamentale de predare: cel dominat
de profesor ºi cel axat pe grupul de elevi. Primul stil se
poate astfel denumi ºi „expozitiv”, iar cel de-al doilea
„euristic”. De aici se deduce cã stilurile de predare cu
referire la luarea de decizii în lecþie, pot fi incluse
strategiilor didactice de tip exploziv-euristice descrise an-
terior de cãtre Nicola I. (1994).

Contribuþii importante privind descrierea stilurilor
de predare universal valabile în activitãþile de educaþie
fizicã ºi sport le au autorii Muska Mosston ºi Sara Ashworth
(1994)1  . Abordãrile acestor autori pleacã de la
recunoaºterea lecþiei sportive ca o înºiruire de episoade
mai mult sau mai puþin însemnate ca duratã, conduse chiar
ºi prin stiluri de predare diferite. Acestea sunt prezentate
succint în tabelul de mai jos (tabel 2):

1 Muska Mosston, Sara Ashworth- Teaching Physical Edu-
cation, College Publishing Company, 1994



Table 1. Positions of influence inside the didactical pro-
cesses

It can thus be told that one can basically delimitate two
fundamental teaching styles: the one dominated by the
teacher and the one centered on the group of pupils. The
first style can as a natural consequence be named
“expositive”, while the second can be “heuristic”. It can
be this way assumed, with direct reference to the decision
taking during the lesson, that the teaching styles can be
included amongst the didactical strategies of the explo-
sive-heuristic type previously described by Nicola I. (1994).

Important characteristics regarding the teaching
style description which are universally valid during the
Physical Education and Sport are brought by authors:
Muska Mosston and Sara Ashworth (1994). These authors’
approaches start from considering the lesson as a sequence
of episodes more or less significant in what their length is
concerned, also led by different teaching styles. These are
briefly presented in the above table (table no2):

Table 2-Teaching styles (by Mouston M and Ashworth S.
, 1994)

Tabel 1. Poli de influenþã în procesele didactice

Din descrierea stilurilor de predare din tabelul 2,
rezultã urmãtoarele:

a. În primele 5 stiluri de predare prezentate,
activitãþile implicã elevi care îndeplinesc sarcini definite
de profesor. Aceste stiluri promoveazã prioritar obþinerea
acurateþii execuþiei.

b. În ultimele cinci stiluri prezentate, elevii nu
mai îndeplinesc sarcini demonstrate sau definite de
profesor, ci descoperã chiar ei sarcinile necesare realizãrii
învãþãrii, motiv pentru care acestea pot fi denumite „stiluri
ale învãþãrii prin descoperire”. Aceste stiluri promoveazã
înþelegerea scopului miºcãrii ºi nu obþinerea acurateþii
execuþiei ei.

c. În ultimile cinci stiluri prezentate profesorul
intrã ºi el în necunoscut. Deoarece elevii sunt angajaþi în
soluþionarea problemei, acþiunile lor nu pot fi anticipate la
fel de bine ca în stilurile non-descoperire. Ca urmare,
profesorul trebuie sã fie pregãtit pentru apariþia unor situaþii
inedite, pe care va trebui sã le gestioneze cu încredere ºi
curaj. În acest caz experienþa sa anterioarã poate avea un
rol însemnat.



From the description of the teaching style from table 2, the
following can be concluded:

a) in the last 5 teaching styles presented, the activi-
ties imply pupils who do tasks predefined by the
teacher. These styles mostly promote the idea of
obtaining an accurate execution of the activities.

b) In the last 5 styles shown, the pupils no longer
accomplish tasks demonstrated or defined by the
teacher, but discover by themselves those tasks
necessary to the learning process, and this is the
reason why these styles can be called “ styles of
learning by discovering”. They promote the un-
derstanding of the movement purpose and not
obtaining accuracy of execution.

c) In the last five styles selected the teacher also
enters the unknown. Since the pupils are engaged
in solving the problem, their actions cannot be
anticipated as well as in the non-discovery styles.
As a consequence, the teacher must be prepared
for the apparition of some unusual situations that
he will have to control appealing to faith and cour-
age. In such a case, his anterior experience may
have a significant role.

d) All the styles mentioned underline a particular
aspect of the teaching-learning process, for which
both the teacher and the pupil take responsibility.
Yet, the teaching episodes from real life may show
traits common to the above presented ones. In
other words, these styles do not represent a rigid
set of rules the teachers have to respect as such,
but a gallery of ideas which will suit the needs of
different situations, individuals and of the group.
One only lesson can include one or more learn-
ing styles from the ones previously mentioned,
thus becoming open and flexible. Likewise, a
teaching episode from the real life can contain
characteristics of more than one style mentioned
by Mosston-Ashworth, combined in a way that
reflects the group’s needs at the respective mo-
ment.

a. Toate stilurile prezentate accentueazã un
anumit aspect particular al procesului de predare-învãþare,
pentru care profesorul sau elevul îºi asumã
responsabilitatea. Totuºi, episoadele de predare din viaþa
realã pot reliefa trãsãturi comune mai multor stiluri de
predare de mai sus. Cu alte cuvinte, aceste stiluri nu
reprezintã un set rigid de reguli pe care profesorii trebuie
sã le respecte întocmai, ci reprezintã o paletã de idei, ce se
vor a se potrivi nevoilor diferitelor situaþii,  indivizilor ºi
grupului. O singurã lecþie poate include unul sau mai multe
stiluri de învãþare din cadrul celor prezentate anterior,
devenind astfel deschisã ºi flexibilã. De asemenea, un
episod de predare din viaþa realã poate conþine trãsãturi
ale mai multor stiluri ale lui Mosston-Ashworth, combinate
într-un mod care reflectã nevoile grupei la momentul
respectiv.

Concluzii
1. La prima vedere conceptele de „strategie

didacticã” ºi „stil de predare” se pot confunda, ambele
vizând conlucrarea dintre profesor ºi elev, în vederea
predãrii ºi învãþãrii unui volum de informaþii, a  formãrii
unor priceperi ºi deprinderi ºi a dezvoltãri personalitãþii
umane. De asemenea ambele se referã la un proces de
predare din partea profesorului ºi la unul de învãþare din
partea elevului. La o analizã mai atentã a literaturii
pedagogice, aceste concepte pot fi delimitate, în sensul cã
stilurile de predare cu referire explicitã la rolul profesorului
ºi elevilor în procesul de luare a deciziilor, pot fi incluse în
categoria strategiilor didactice de tip exploziv-euristic.

2. Aplicarea stilurilor de predare descrise de
Mouston M ºi Ashworth S deschid calea efectuãrii unor
procese didactice atractive, diversificate ºi stimulative în
educaþie fizicã ºi în sport. Recurgerea la aceste mijloace
pedagogice poate salva starea de plictisealã ºi rutinã
manifestatã în prezent de mulþi sportivi de performanþã,
dar ºi la nivelul sectorului educaþiei fizice unde elevii sunt
din ce în ce mai puþin atraºi de miºcare. În realitate elevii
ºi sportivii s-ar putea sã resimtã o aversiune puternicã
pentru stilul 1 descris în tabelul 2 (stilul comandã),,
respectiv, stilul obiºnuit de predare în educaþia fizicã ºi
sport.



Conclusions:
1. At first sight the concepts of “didactical

strategy” and “teaching style” can over-
lap, both targeting the collaboration be-
tween the teacher and the student with a
view to teaching and learning a certain
amount of information, of forming at-
tainments and skills and of developing
the human personality. It is also to be
mentioned that both refer to a teaching
process in what the teacher is concerned
and a learning one for the pupil. At a
closer analysis of the pedagogical field
literature, these concepts may be delim-
ited in the respect that the teaching styles
with explicit reference to the teacher’s
and pupils’ role in the decision making
process and they  may also be included
in the category of the didactic strategies
of the explosive-heuristic type.

2. Applying the teaching styles described
by Mouston and Ashworth S pave the
way for executing some attractive, di-
versified and stimulating didactical pro-
cesses inside Physical Education and
Sport. Appealing to such pedagogical
means may be a salvation against the
boredom and routine presently mani-
fested by many performance sportsmen,
but also at the level of the Physical Edu-
cation area, where the pupils are less and
less interested by the motric activities.
In reality, pupils and sportsmen alike
might show a strong dislike for the first
style described in table 2 (the order
style), respectively the usual teaching
style in Physical Education and Sport.

3. One can falsely considerate that inside
the teaching styles in which the pupils
are directed towards discovery the
teacher’s role decreases. This one is in
fact more involved in the pedagogical
process, having to anticipate a large
range of unusual solutions that he will
have to properly integrate and manage.
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Adhesive capsulitis, often referred to as “frozen
shoulder,” is a diagnosis for which patients are referred
to outpatient physical therapy. Adhesive capsulitis is
classified as primary or secondary based on whether its
onset was spontaneous or traumatic.1 Secondary adhe-
sive capsulitis can be distinguished from primary adhe-
sive capsulitis (PAC) because it is a result of immobili-
zation after a traumatic shoulder injury, such as a frac-
ture, or from surgery.

Hannafin and colleagues described four phases
of PAC through the assistance of arthroscopic surgery
and clinical examination.2,3 They defined stage I as the
preadhesive stage, found in patients with a progressive
loss of motion secondary to painful synovitis rather than
a true capsular contraction. Symptoms will have been
present less than three months. In stage II, range of mo-
tion loss reflects a loss of capsular volume and a re-
sponse to the painful synovitis. Symptoms will have
been present for three to nine months. Stage III denotes
significant loss of ROM. Symptoms will have been
present for nine to 14 months. The stage IV “thawing
stage” is characterized by a slow, steady recovery of
ROM resulting from capsular remodeling.

Beaufils and colleagues4 noted several distinct
etiological pathologies of stiffness in PAC patients. PAC
begins with hyperemia of the synovial membrane with-
out evidence of inflammation, followed by thickening of
the capsule. The cause is unclear. Bunker and Anthony5

reported that only 50 of 935 shoulders evaluated with
restriction at the glenohumeral joint could be classified
as primary frozen shoulder. In those 50 cases, loss of
motion occurred from thickening and contracture of the
coracohumeral ligament and rotator cuff interval, which
thus functioned as a “check-rein” that prevented external
rotation. Microtrauma, autoimmune disorders, tendinitis,
bursitis, and hormonal changes have been proposed as
possible precipitating factors.6-8 PAC patients have no
history of trauma or microtrauma, and onset may be re-
ported as insidious with pain accompanying shoulder
movements. Increasing pain may be a factor in the
patient’s progressive loss of shoulder use. A patient
meeting the criteria of a PAC has a clinical history of

worsening painful loss of shoulder motion of at
least one month’s duration and a physical examination
documenting painful restricted shoulder motion.9

The pathoanatomy of idiopathic PAC has been
identified as a thickening of the synovial portion of the
capsule and adhesions within the subacromial bursa re-
sulting from bicipital tenosynovitis. Omari and Bunker10

confirmed that fibroblast proliferation consistently al-
tered both the rotator cuff interval and the coraco-
humeral ligament by depositing a dense matrix of type
III collagen. They found that surgical release of the cora-
cohumeral ligament immediately increased the external
rotation range of motion in 25 frozen shoulder patients.
Suzuki and colleagues11 agreed that pathologic alter-
ations in the shoulder capsule are important in PAC.

Primary adhesive capsulitis of the shoulder can
also be classified into acute and chronic phases, which
are defined by the duration of the disease. Pain of less
than two months’ duration is considered acute; pain of
longer than two months’ duration is described as
chronic.1

Various treatment approaches have been de-
scribed for limited passive ROM.4,12-17 These authors
believe the treatment should be based on an understand-
ing of the cause of ROM limitations. Structural changes
in the periarticular tissues are the primary cause of the
capsuloligamentous restrictions in patients with PAC of
the shoulder.14,18 These changes include lack of extensi-
bility of capsules, ligaments, and the muscle-tendon
unit.8,19

Reduced extensibility results from shortening of
tissues and adhesion formation. Cyriax12 described a
capsular pattern in the shoulder that is specific to adhe-
sive capsulitis; he did not distinguish between primary
and secondary. The movement with the greatest percent-
age of limitation was external rotation, followed by el-
evation in the frontal plane (abduction). In long-term
follow-up of patients with adhesive capsulitis of the
shoulder, Shaffer and colleagues20 found that the most
frequently encountered deficit was external rotation. We
believe that increasing the passive external rotation
ROM is important to restoring pain-free abduction of the
glenohumeral joint in a plane parallel to the scapula, that
is, elevation of the arm when it is abducted 30 degrees to
the frontal plane. Mao and colleagues1 found a signifi-
cant correlation between increased joint space and im-
proved external rotation in their patients with acute PAC.
These findings could explain the general increase in
active elevation ROM secondary to a global increase in
joint extensibility after stretching the anterior capsule
and restoring external rotation.

Restoration of pain-free functional ROM in
these patients is one of the primary goals of most ortho-
pedic surgeons. However, restoring pain-free ROM in a
timely manner remains an extremely challenging prob-
lem and previously published prospective studies of
effective treatment approaches for adhesive capsulitis of
the shoulder have demonstrated conflicting results.8,14,21-24



Clinicians have reported improvements in ROM
achieved by using prolonged stretching8,23 and moderate
mobilization employing distraction and oscillating tech-
niques;23 combined local anesthetics, intra-articular ste-
roids, and manipulation;24 mobilization with an
interscalene brachial plexus block;21 and a home pro-
gram of active exercises.14

In their treatment of patients with elbow
contractures, Bonutti and colleagues25 demonstrated that
permanent elongation of severely contracted tissue could
be achieved with a 30-minute application of a stress-
relaxation stretch twice a day. Taylor and colleagues26

theorized that static stretching and cyclic stretching
would result in sustained muscle-tendon unit elonga-
tions. They demonstrated that four cycles of repeated
stretches performed at 2 cm/min were sufficient to maxi-
mize the viscoelastic effect.

Static progressive stretching incorporates the
stress-relaxation concept. Stress-relaxation loading al-
lows the force to vary while the displacement remains
constant. Stress-relaxation has been proven, both clini-
cally and biomechanically, to be the most effective and
efficient means to reach a permanent plastic deformation
state in a material with viscoelastic properties.25 Stress-
relaxation loading is defined as the reduction of forces
over time in a material that is stretched and held at a
constant length.27 Stress reduces rapidly when tissue is
held at a constant length. In our opinion this plastic de-
formation occurs safely as a result of the realignment of
fibers and elongation of the material.

Stretch device
The device used in this study (Joint Active Sys-

tems, Effingham, IL) provides a static progressive
stretch that involves incremental application of stress-
relaxation loading to the tissue beyond the first region of
the load-elongation curve, called the “toe” region. The
toe region is the elastic modulus of the capsule, liga-
ment, and tendons.27 In the toe area of the curve, the
tissue elongates as the wavelike pattern of the collagen
fiber straightens out. If the load is not maintained, the
collagen fibers will return to their initial length, demon-
strating an elastic deformation. To make a permanent
change in the length of the capsule, ligaments, and ten-
dons, a safe stress-relaxation stretch allows plastic (non-
recoverable) deformation within hours.

Stress-relaxation is achieved with the device by
not preloading the tissue. The patient is relaxed when
placed into the device. The shoulder is supported at the
elbow, which is bent to 90 degrees . The patient is in-
structed to turn a dial clockwise until a gentle stretch is
obtained in the shoulder. The stretch is maintained for
five minutes. At five-minute intervals during a 30-minute
session the patient is instructed to turn the dial until a
stretch is felt in the shoulder. This provides a constant
stretch to the tissue. As the tissue adapts to the tension
and the patient feels less or no stretch, more tension is
added until a stretch is felt again. As the tissue adapts,
reducing the stress, the patient controls the increase in
force to maintain a stretch on the soft tissue. Based on
our clinical experience, one of the benefits of static pro-
gressive stretch with stress-relaxation is that it allows

patients to control the amount of force they can
tolerate.

Methods
The first purpose of the study was to compare a

physical therapy program alone with a physical therapy
program and the use of a static progressive orthosis. The
second purpose was to examine the relationship between
passive external rotation in the adducted position and
pain-free abduction of the shoulder in the plane of the
scapula (POS).

Subjects. All subjects were classified by the
physician investigators (orthopedic surgeons) as having
primary chronic second- or third-stage adhesive
capsulitis. The patients were referred to two separate
outpatient physical therapy offices and were randomly
assigned to either the experimental or control group.
Patients with medical conditions such as diabetes, neuro-
logical complications, circulatory pathology, rotator cuff
tears, labral tears, or previous dislocations, fractures, or
surgical intervention were excluded. Passive external
rotation in an adducted position (ER/ADD) could not be
greater than 60 degrees and active pain-free abduction in
the POS could not be greater than 140 degrees . (See
Table 1 for patient characteristics.)

Before their inclusion, all subjects were in-
formed of the nature of the study and signed a consent
form. The institutional review board for Physiotherapy
Associates in Memphis, TN, approved the protocol for
the study.

Baseline data were collected on each subject
(Table 1). Only five subjects reported having received
physical therapy in the several months before their par-
ticipation in the study; previous therapy averaged 3.4
weeks. None of the subjects had been injected with hy-
drocortisone or had been taking medication before the
study.

Measuring ROM. External rotation was mea-
sured with the patient lying supine and holding the hu-
merus along the side of the body parallel to the body’s
midline (Figure 1). The examiner passively moved the
shoulder into external rotation, stopping immediately on
complaint of pain from the subject.

Abduction in the POS is defined as elevation of
the arm 30 degrees anterior to the frontal plane. With the
patient positioned so his or her arm could be maintained
at 30 degrees anterior to the body (Figure 2A), the goni-
ometer was placed with its axis on the posterior aspect of
the glenohumeral joint below the posterior acromion, the
stationary arm along the spine of the scapula, and the
movement arm along the shaft of the humerus (Figure
2B). Active abduction in the POS is a combination of
glenohumeral and scapular movement. We established
intrarater reliability for this technique by test-retest (see
the Results section).

The patient was asked to raise his or her arm as
high as possible without a painful or compensated move-
ment. The therapist was instructed to take the measure-
ments at the point of active shoulder compensation and/
or pain. The patient was not allowed to use excessive
spinal movements, such as backward bending or side
bending, to compensate for pain.



Initial clinical assessment comprised the mean
of six total goniometric measurements: three of pain-free
active shoulder abduction in the plane of scapular move-
ment, as described above, and three of passive gleno-
humeral external rotations in the adducted position. The
order in which the individual measurements were taken
was random.

An examiner from each of the two offices re-
tested the subjects. Examiner 1 evaluated 20 patients,
and examiner 2 evaluated 10 patients. They performed
all of the goniometric measurements, implemented treat-
ment in the office, and instructed their patients in the
home program. The subjects were measured for active
abduction in the POS and ER/ADD before the first ses-
sion, after the sixth session (post-treatment), and during
the follow-up session. The examiners were not blinded
to the group assignment because there was a limited
physical therapy staff in each office. To standardize the
measurement techniques, each examiner was given for-
mal training in the method of measuring ROM before
beginning data collection. Neither of the examiners had
previous experience using the shoulder device, which
meant that they could be trained identically and simulta-
neously in the use of the device. Neither examiner re-
ceived any compensation for participation.

Protocol
Groups were assigned based on a random num-

ber list; data sheets were provided to both examiners.
Both groups received the same outpatient rehabilitation
twice a week for three weeks. The experimental group
also used the static progressive stress-relaxation device
at home. The control group was instructed not to per-
form any active or passive stretching at home.

Outpatient physical therapy treatment for both
groups consisted of a superficial hot pack on the anterior
glenohumeral joint as a prewarm-up to the manual
therapy and mobilization techniques applied to the gle-
nohumeral joint and the scapula. The same examiner
performed the mobilization techniques for all six ses-
sions. The mobilization techniques included a combined
technique of an external rotation movement of the arm
with an inferior gliding force to the head of the humerus.
The scapula mobilizations included a “scapula tilt,” in
which the vertebral border of the scapula was tilted away
from the rib cage, and scapular rotations. Each mobiliza-
tion was performed for one minute.

The therapists performed large-amplitude
grades II and III (Maitland’s grades) passive oscillatory
movements (POMs) at the glenohumeral joint to the
patient’s tolerance. The larger amplitude grade III POM
was used to reach the end range or the soft-tissue barrier.
A study by Vermeulen and colleagues28 reported in-
creased ROM and decreased pain in adhesive capsulitis
patients with the use of end-range mobilization tech-
niques. The therapists in our study used the grades II and
III POMs in an attempt to increase the extensibility of
the glenohumeral capsule. The POMs were performed in
the direction of the restriction. The scapular mobilization
was a tilt or distraction technique that was held for one
minute.

In addition to the office therapy, the experimen-
tal group’s protocol included daily use of a new static
progressive stretch-stress relaxation device at home for

Results
There were no statistically significant pretreat-

ment group differences for passive ER/ADD or active
elevation in the POS measures (Table 2). For the ER/
ADD time x group interaction, the experimental device
group demonstrated a strong trend of a greater increase
of ER/ADD compared with the control group (p = 0.057,
h2 = 0.148). The experimental group’s mean values in-
creased an average of 17 degrees (46%) from pretreat-
ment to post-treatment, whereas the control group’s in-
creased an average of 11 degrees (38%). The mean in-
crease in ER/ADD in the experimental group was 19
degrees (51%) from pretreatment to follow-up, while for
the control group it was 12 degrees (43%). For all sub-
jects combined, there was a statistically significant in-
crease of 16 degrees (47%) from pretreatment to follow-
up (p = 0.000, h2 = 0.708).

For active elevation, there was a statistically
significant time x group interaction with the device
group demonstrating a significantly greater increase in
active elevation in the POS compared with the control
group (p = 0.010, h2 = 0.153). The experimental group’s
increase in mean values of 22 degrees (22%) from pre-
treatment to post-treatment was significantly greater than
the increase of 10 degrees (10%) for the control group (p
= 0.010, h2 = 0.215). There was a strong trend for the
experimental group’s increase in mean values from pre-
treatment to follow-up (21 degrees [21%]) to be greater
than the average increase for the control group (12 de-
grees [12%]) (p = 0.056, h2 = 0.124). For all subjects
combined, there was a statistically significant increase of
16 degrees (16%) from pretreatment to follow-up (p =
0.000, h2 = 0.643).

The correlations between ER/ADD and active
elevation values at pretreatment were 0.32 (p = 0.238)
and 0.46 (p = 0.088) for the experimental and control
groups, respectively. At post-treatment, the correlations
were 0.88 (p = 0.0) and 0.48 (p = 0.072) for the experi-
mental and control groups, respectively. The experimen-
tal group correlation was strong and statistically signifi-
cant, while the control group correlation was weaker and
at trend level. At follow-up, the correlations were 0.82 (p
= 0.0) and 0.65 (p = 0.009) for the experimental and
control groups, respectively. Both were statistically sig-
nificant but the correlation for the control group re-
mained weaker than for the experimental group.

The subjects were asked to fill out a daily log
for the home program as to time in the JAS device and
number of repetitions for the active exercises. They were
asked to indicate if they missed a home treatment session
and why. All the patients participating in the study for
the three weeks indicated 100% compliance with the
home programs.

Although a pain scale was not used in this
study, a self-report measurement of pain was taken by
the therapists. The patients in the experimental group
indicated a reduction in shoulder pain, especially at
night, allowing them to sleep better.



Discussion
One of the most important functional move-

ments of the shoulder is active elevation. Restoring el-
evation in a time-efficient manner remains a challenging
problem. Restoring elevation and rotation is critical to
the rehabilitation specialist who is treating patients with
primary shoulder adhesive capsulitis. Forcing a shoulder
joint that is painful and stiff into elevation is unnecessary
and potentially harmful.

In this study, we found that use of a shoulder
device that incorporates static progressive stretch-stress
relaxation, in combination with mobilization, demon-
strated a significant increase in active abduction in the
POS and a strong trend increase in passive ER/ADD.
The experimental group demonstrated a significant in-
crease in passive ER/ADD from pretreatment to follow-
up. These changes occurred within four weeks.

The experimental device group also established
greater changes in active abduction in the POS and pas-
sive ER/ADD movement, averaging 22 degrees and 18
degrees increases, respectively. The control group’s mea-
surements increased by an average of 11 degrees in ab-
duction in the POS and 12 degrees in ER/ADD. Also,
our study demonstrated an important significant correla-
tion between passive ER/ADD and active abduction in
the POS. None of the patients was forced into active or
passive elevation of the shoulder in the frontal, sagittal,
or scapular planes. However, there was a significant
increase in active abduction in the scapular plane.

We believe that increasing passive external
rotation ROM is important to restoring pain-free abduc-
tion of the glenohumeral joint. Brems29 and Browne et
al30 have discussed the importance of restoring passive
glenohumeral external rotation range of motion.
Vermeulen et al31 reported that the loss of glenohumeral
joint mobility in PAC is probably due to capsular adhe-
sions, which limit external rotation of the head of the
humerus. However, no one has demonstrated a signifi-
cant correlation between the movements. Different tech-
niques have been used to restore passive external rota-
tion to the glenohumeral joint, but the literature lacks
articles that demonstrate a significant change in passive
external rotation and concurrent increases in active ab-
duction in the POS. In our clinical experience, restoring
passive external rotation to the glenohumeral joint is a
safer and more effective method of increasing active
abduction of the glenohumeral joint in the POS than
forcing the shoulder into passive and/or active elevation.

Many studies justify the importance of restoring
passive external rotation of the glenohumeral joint and
explore why there could be a simultaneous effect on
active abduction in the POS. Mao et al1 demonstrated
that restoring passive external rotation showed the reap-
pearance or enlargement of the axillary recess and
smoother capsular margins in all of their patients except
one, whose condition was of one year’s duration, so was
chronic. Increased extensibility of the axillary recess is
important in restoring active elevation. In a cadaveric
study, other investigators found that the normal shoulder
capsule is quite sensitive to anterior capsular shorten-
ing.32 Shortening the anterior capsule 7 mm resulted in
tightening of the capsule.

Tightening of the anterior capsule resulted in
loss of external rotation, which is the area that is most
restricted in patients with adhesive capsulitis of the
shoulder. Therefore, restoring external rotation of the
glenohumeral joint results in an improvement in the ex-
tensibility of the glenohumeral capsule and the axillary
pouch, allowing greater mobility in all elevation planes
of movement.1 Browne et al30 demonstrated that external
rotation is required during arm elevation in any plane
anterior to the scapula. In our study, a significant correla-
tion between increased passive external rotation and
active elevation in the POS was demonstrated.

McClure and Flowers23 suggest that the treat-
ment of limited passive ROM attributable to structural
changes should be geared toward applying tension to the
capsule, extracapsular ligaments, and the tendons of the
rotator cuff, which are attached to the capsule, in an ef-
fort to elongate the restricting tissues. The structural
changes that occur in these patients include decreased
hyaluronic acid and marked fibroblastic proliferation,
indicating modeling of the collagenous portion of the
connective tissue.4,18,33 Ozaki and colleagues33 noted fi-
brosis in the contracted coracohumeral ligament and
rotator cuff interval. The fibrosis results in loss of bio-
logic properties of the connective tissue in the shoulder
joint, specifically, loss of capsular flexibility and tough-
ness.

The rehabilitation specialist must decide which
is the most effective treatment method to reverse the
structural changes noted previously. Remodeling of the
connective tissue is a subtle rearrangement of the col-
lagen and cross-links within the tissue.33,34 This biologic
response results from the application of force using the
most efficient loading condition. A permanent increase in
pain-free ROM is the goal of treatment for patients with
adhesive capsulitis of the shoulder. The rehabilitation
specialist should attempt to produce plastic deformation
of the tissue. It has been shown that force applied to the
tissue, accompanied by a progressively increased load,
will produce such plastic deformation.27,35-37 Warren and
colleagues demonstrated plastic deformation of rattail
tendons under low loads with heat.37 Light and col-
leagues demonstrated changes in a knee joint ROM with
low loads and no heat.35 Vermeulen et al28 demonstrated
in a case report that end-range mobilization techniques
were effective in restoring permanent changes in PAC
patients’ ROM.

The new shoulder orthosis described in this
study embodies the principles of static progressive
stretch and stress relaxation. Significant differences be-
tween the control group and the experimental group oc-
curred because the device is capable of stressing the
tissue. ROM changes in the control group were insignifi-
cant, probably because of minimal plastic, or nonrecov-
erable, deformation. The home program of active exer-
cises was given to the control group in an attempt to
maintain the ROM gained in the clinic. With the home-
exercise program, the load was insufficient to produce
plastic deformation of the periarticular structures (cap-
sule, ligaments, tendons).



Our study suggests that using a static progres-
sive stretch-stress relaxation device in conjunction with
manual therapy had a significant effect on improving
passive glenohumeral external rotation and active abduc-
tion in the POS. Furthermore, we successfully estab-
lished quick changes in a condition that is often consid-
ered difficult to alter with conservative treatment. Our
study suggests two important clinical considerations for
increasing active shoulder abduction in the plane of the
scapula. Stretching the glenohumeral joint capsule ap-
propriately in one plane gains shoulder range of motion
in another plane, an important secondary effect. For ev-
ery degree of increased passive external rotation gained,
a concomitant increase in active abduction in the POS
was achieved.

Limitations of the study
The outpatient physical therapy offices that

volunteered to participate in the study had limited quali-
fied staff for data collection. Therefore it was necessary
for the treatment providers to also be examiners, mean-
ing the examiners couldn’t be blinded. The lack of a pain
scale or a self-reporting outcome by the patients was an
additional weakness of the study. Although we were able
to show an improvement in ROM between the groups,
we did not have a method of determining improvement
in functional activities or pain.

The use of two sites for data collection was
necessary because of the limited number of patients.
Although data collection continued over a period of two
years, the total sample size was fairly small. The number
of patients referred to both offices was relatively low
because we adhered to strict inclusion criteria for patient
selection. A result of the limited number of patients was
that the examiners had unequal numbers of patients and
there were more female patients. Data collection was
performed in the clinic. Measurements were taken pre-
and post-treatment and 10 days after the last treatment.
Taking measurements after each treatment session might
have reflected the benefits of individual treatment ses-
sions in addition to the accumulated effect.

Further research could address the above limita-
tions. In addition, studying patients who have different
etiologic factors, such as diabetes or secondary adhesive
capsulitis, while investigating the efficacy of the shoul-
der device alone compared to the shoulder device and
office treatment could be helpful. It would be beneficial
to use a pain scale to determine whether increases in
range of motion reduced the patients’ pain.

Future research could compare different home
programs using more traditional passive-stretching de-
vices, such as overhead pulleys or wand exercises. A
larger number of subjects, longer duration of the study,
and blinded examiners would also strengthen future
studies. It would be interesting to see whether longer
treatment time using the experimental device yielded a
greater increase in ROM.
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The glenohumeral joint is a unique articulation
that under normal circumstances maintains a balance
between its large degree of mobility and its lack of inher-
ent stability. In order for normal articular motion to oc-
cur, the joint depends heavily on the synergistic relation-
ship between the dynamic and static stabilizers.1-4
When this relationship is interrupted by injury or muscle
imbalances about the shoulder, impingement of the gle-
nohumeral joint may result. Shoulder impingement has
been defined as compression and mechanical abrasion of
the rotator cuff components as they pass beneath the
coracoacromial arch during elevation of the arm.5-7

Exploring the relationship between clinical
findings of limited passive external rotation in the ad-
ducted position, limited active elevation in the plane of
the scapula (POS), scapular asymmetry, and positive
impingement tests with abnormal changes within the
subscapularis muscle as found on magnetic resonance
imaging (MRI) may be helpful in gaining an understand-
ing of shoulder function and injury treatment. For the
purpose of this case report, a subscapularis syndrome
was defined as a constellation of signs and symptoms
associated with the subscapularis muscle, glenohumeral
joint dysfunction, and subacromial impingement.

Patients suffering from shoulder pain and stiff-
ness often demonstrate common clinical signs such as
limited passive glenohumeral external rotation in the
adducted position, pain on palpation of trigger points
that may be scar tissue within the subscapularis muscle
belly and/or tendon, asymmetrical positioning of the
scapula, and positive impingement tests. All of the above
signs are associated with dysfunction of the subscapu-
laris muscle and the glenohumeral joint. A relationship
should be established between abnormal muscular or
tendon changes in the subscapularis as demonstrated on
MRI and the aforementioned clinical signs associated
with subacromial impingement.

. This will hasten intervention and garner a bet-
ter appreciation of another possible etiology related to
impingement syndrome.

External rotation
It has been recognized that an “obligatory”

axial external rotation of the humerus is necessary to
clear the greater tuberosity from the acromial arch and to
accommodate the retroverted articular surface of the
humerus to gain an optimum position for glenoid contact
and stability.8 Brems9 reported that external rotation at
the glenohumeral joint is possibly the most important
functional motion that the shoulder complex allows.
Most patients need a minimum of 35 degrees to 45 de-
grees of external rotation in order to maintain functional
overhead movements and avoid subacromial impinge-
ment.8,9

Many studies have focused on the supraspinatus
and infraspinatus as the rotator cuff tendons most likely
to be the sources of pain in subacromial impinge-
ment.10-13 The subscapularis is often overlooked.14
Although anatomically the subscapularis does not pass
under the subacromial region, it has been shown to limit
glenohumeral external rotation in the adducted posi-
tion.15 Turkel et al reported that during passive external
rotation of the glenohumeral joint in 0 degrees of abduc-
tion, the subscapularis muscle was the most important
stabilizer.15

The subscapularis is the largest of the four rota-
tor cuff muscles with a physiological cross-sectional area
two to three times the size of the remaining rotator cuff
muscles.12,16 The subscapularis originates in the sub-
scapular fossa on the costal face of the scapula. The
muscle arises from an anterior position on the scapular
body and converges laterally to insert anteriorly into the
lesser tuberosity of the humerus as demonstrated in Fig-
ure 1. One of the main functions of the subscapularis
muscle is acting as a humeral depressor to counteract the
superiorly directed shearing forces of the deltoid.3,4,12
The subscapularis is an internal rotator of the shoulder
and also an important stabilizer of the glenohumeral
joint.

Weakness in the rotator cuff muscles induces
loss of the force couple at the glenohumeral joint. This
costs the rotator cuff muscles the ability to effectively
control the superior shear force of the humeral head by
contraction of the deltoid muscle during humeral eleva-
tion.17 The consequence may be repetitive subacromial
impingement of the humeral head. Another factor found
to augment the superior shear force of the deltoid is el-
evation with the arm in internal rotation.3 The internal
rotation of the humerus was found to decrease the lever
arm of the anterior and medial deltoid with a concomi-
tant increase in its superior shear force with abduction.3

Many times trigger points develop within the
subscapularis muscle belly secondary to trauma or
microtrauma, resulting in restrictions in external rotation
in the neutral position and limiting elevation at the gle-
nohumeral joint.14-18 Travell and Simons18 propose
that a trigger point within the subscapularis muscle may
sensitize the other muscles of the shoulder girdle into



into developing secondary and satellite trigger
points, leading to major restrictions in motion at the gle-
nohumeral joint. Therefore, fibrosis or tears of the sub-
scapularis may alter the resultant moment of adjacent
muscles as well as limit external rotation in the adducted
position and should be considered in the etiology of
shoulder impingement. A recent study has demonstrated
a positive correlation between soft tissue mobilization
with proprioceptive neuromuscular facilitation to the
subscapularis muscle belly and an increase in external
rotation and overhead reach.19

Clinically, over the past five to 10 years we
have been observing a relationship between a loss of
external rotation in the adducted position and signs and
symptoms consistent with subacromial impingement
while concurrent patients demonstrated near full external
rotation in 90 degrees of abduction, implicating the sub-
scapularis as the restricting tissue.

Case description
We followed six patients (four men, two

women) between 21 and 65 years of age (mean 43.8
years). Informed consent was obtained from all subjects
prior to their involvement in the case report. The case
report upheld the Health Insurance Portability and Ac-
countability Act requirements for disclosure of protected
health information for all patients. Patients with medical
conditions such as diabetes, neurological issues, circula-
tory pathology, rotator cuff tears, symptomatic labral
tears, radiographic aberrant acromial or coracoid process
morphology, dislocations, fractures, surgical interven-
tions, and pregnancy were excluded from the case report.

We assessed 10 normal subjects to determine
intrarater and interrater reliability for measuring passive
glenohumeral external rotation in the adducted position
and in 90 degrees of abduction, internal rotation in 90
degrees of abduction, and active shoulder elevation in
the plane of the scapula. We assessed scapular asymme-
try by qualitative description of position with the patient
in the resting position. We also demonstrated proper
technique administering the belly-press test20 to deter-
mine interrater reliability in the same 10 normal subjects.

At the beginning of the data collection session,
subjects were interviewed for screening criteria. Three
screening tests were performed to test for the presence or
absence of shoulder pain. The tests were the Neer,7
Hawkins/Kennedy,5 and Yocum21 impingement tests.
Two positive tests were required for participation of the
patient subjects.

Goniometric measurements of passive gleno-
humeral external rotation in an adducted position were
recorded. A restriction at the glenohumeral joint was
defined as less than 45 degrees of external rotation in the
adducted position. Goniometric measurements were also
taken of external/internal rotation of the glenohumeral
joint in 90 degrees of abduction. A mean of three mea-
surements was used to determine the range of motion. To
measure the passive external rotation of the gleno-
humeral joint (in a pain-free range) in the adducted posi-
tion the patient was placed in the supine position with
the humerus held along the midline of the body.

The movement arm of the goniometer was
placed along the forearm, the axis of the goniometer was
placed on the olecranon, and the stationary arm of the
goniometer was placed perpendicular to the humerus
(Figure 2). The mean of three measurements of external
rotation was recorded in degrees of motion. The exam-
iner stopped moving the shoulder immediately upon
complaint of pain from the subject.

The POS is defined as the plane containing the
center of the glenoid and the superior and inferior angles
of the scapula.22 Elevation in the POS is defined as 30
degrees anterior to the frontal plane.23 To ensure that
the patient elevated his or her arm in the POS, a door
was used for the arm to slide along as it moved into el-
evation. The patient was positioned perpendicular to a
line on the floor that was 30 degrees anterior to the edge
of the door. The axis of the goniometer was placed on
the posterior glenohumeral joint, the stationary arm of
the goniometer was placed along the spine of the
scapula, and the movement arm was placed along the
shaft of the humerus. Patients were asked to elevate their
shoulders as high as they could without pain.

The origin of the subscapularis is on the ante-
rior scapular body, thus restrictions in the muscle belly
could lead to concomitant scapular asymmetry and poor
length-tension of the posterior rotator cuff muscles could
be a sequela. Scapular asymmetry was measured qualita-
tively in a resting position and while the subject elevated
the arm in the POS. Scapular position was measured
with the subject standing in an orthoposition and a self-
balance position to simulate neutral alignment at rest.24
For the orthoposition, subjects were instructed to march
in place 10 times and roll their shoulders forward and
backward three times. To assume the self-balance posi-
tion, subjects nodded the head and neck forward and
backward five times, then inhaled and exhaled deeply.
Previous research has shown these maneuvers to produce
a natural, reproducible standing posture and head and
neck position.24 The subjects’ scapular symmetry was
marked as symmetrical or asymmetrical based on the rest
position of the affected shoulder relative to the
uninvolved side.

The belly-press test as advocated by Gerber and
colleagues20 was used to assess the integrity of the sub-
scapularis tendon. The belly-press test is performed by
asking the patient to exert pressure on his or her stomach
with the hand while the examiner holds the subject’s
elbow anterior to the trunk.20 This position places the
glenohumeral joint in maximal internal rotation. If the
subject is incapable of maintaining the elbow anterior to
the midline of the trunk when the examiner releases the
elbow, the test is considered positive for a tear of the
subscapularis tendon.20

Based on results of the clinical examination, the
clinician (Joseph Wilkes, MD, one of the authors) deter-
mined whether an MRI was necessary. Criteria included
less than 45 degrees to 55 degrees passive external rota-
tion of the glenohumeral joint in the adducted position,
pain with active elevation in the POS, positive Neer,
Hawkins/Kennedy, and Yocum tests for impingement,
belly-press test findings and positive scapular asymme-
try.



The patient was then referred to a musculoskel-
etal radiologist and the subscapularis muscle was evalu-
ated by MRI.

Patients were in the anatomical neutral position
during the MRI scans, with thumbs pointing upward to
prevent altering the morphology of the subscapularis
muscle belly. MRI evaluation included T2-weighted
axial and parasagittal gradient scans using a T2-weighted
fast spin-echo technique to yield high-resolution im-
ages.25

The first and sixth patients’ MRI evaluations
included a coronal gradient scan.

The radiologist classified the subscapularis
muscle belly as normal or abnormal and graded abnor-
mal muscle bellies based on signal intensity and morpho-
logical appearance (see table).25,26.

Outcome
Three of the patients had involvement in the

dominant-side shoulder and three on the nondominant
side. The average onset of shoulder pain for the six pa-
tients was 24 months before (range: one to 72 months).
However, one patient’s onset timeline (patient 3) was a
mathematical outlier in that his shoulder pain began six
years prior to examination for this case report. When this
patient’s onset was excluded, the average onset for the
remaining five patients was four months. Patients com-
plained of pain at the anterior aspect of the shoulder with
one patient describing her symptoms as general around
the shoulder. Shoulder Rating Questionnaire (SRQ)27
scores are based on a possible 100 points and ranged
from 53.32 to 75.57 with a mean score of 64.06 between
subjects.

Out of the six patients in the case report only
one (patient 3) did not have a positive Yocum test. This
patient was also the sole subject to demonstrate weak-
ness and pain only with the lift-off test during manual
muscle testing. Patient 3 was the subject who had a six-
year history of shoulder pain on his nondominant side
and was the only one to have a negative MRI for im-
pingement syndrome or rotator cuff pathology. The fact
that the involved shoulder in this individual was his
nondominant arm may provide a rationale for why his
rotator cuff muscles were healthy and his score was the
highest on the SRQ despite the extensive duration of
shoulder dysfunction.

The Neer and Hawkins/Kennedy impingement
tests and the lift-off test were positive in all patients. The
belly-press test is more conclusive for subscapularis
tendon rupture and was negative in all six patients. These
findings were also consistent on MRI, with all six pa-
tients demonstrating an intact musculotendinous junc-
tion. Of the six subjects involved in the case report, the
subscapularis muscles of three (patients 1, 5, 6) were
involved. Patient 1 had fatty infiltration of the subscapu-
laris belly (grade 1) on MRI (Figure 3) while patients 5
and 6 had subscapularis tendinosis (grade 2). The most
compelling finding of the case report was that five of the
six subjects were found to have objective tears of the
supraspinatus tendon as demonstrated on MRI.

On clinical examination, all six patients had a
positive lift-off test, implying weakness and pain when
activating the subscapularis muscle. One patient (patient
6) was unable to perform the lift-off test secondary to
discomfort. The lift-off test has been suggested to be a
specific assessment to determine subscapularis strength
and musculotendinous integrity.28,29

The fact that all six patients had difficulty with
the lift-off test yet objective MRI findings consistent
with subscapularis dysfunction were demonstrated in
only three suggests that the lift-off test may be sensitive
but is nonspecific for subscapularis pathology. Of the
subjects, patient 6 had the least amount of external rota-
tion in the adducted position and demonstrated a nega-
tive full-can test on clinical examination. This patient’s
MRI was significant for subscapularis tendinosis.
Tendinosis is not an inflammatory condition, but rather a
degenerative change in the tendon substance.30 The
tendon would most likely be tighter due to this degenera-
tive scarring consistent with tendinosis, thus limiting
external rotation in the adducted position. The fact that
the patient did not experience pain with the full-can test
yet had a positive tear at the supraspinatus indicates he
may have been able to compensate with his subscapu-
laris. Otis et al31 demonstrated that the subscapularis is
a strong elevator of the humerus during POS elevation
when the humerus is externally rotated, which it is dur-
ing the full-can test.

Interestingly, five of six patients (83%) were
found to have a tear of the supraspinatus tendon. The
positioning of the arm with the lift-off test is one of end-
range internal rotation and shoulder extension. This posi-
tion has also been shown to place the supraspinatus ten-
don in a superficial position, out from under the acro-
mion.32 Theoretically, this position would place greater
tensile strain on the supraspinatus and could lead to false
positives concerning the integrity of the subscapularis. If
proven to be true this would limit the clinical utility of
the lift-off test in diagnosing subscapularis lesions when
a supraspinatus tear is evident.

While five of six patients demonstrated su-
praspinatus tears on MRI, only four of the six demon-
strated weakness with the full-can test, considered to be
specific for determining tears of the supraspinatus ten-
don.33 The fact that our study demonstrated a false
negative value using the full-can test for patient 6 does
not lessen its clinical value. Of the patients in the case
report, patient 6 demonstrated the least amount of exter-
nal rotation in the adducted position and was the only
subject unable to perform the lift-off test due to pain.
This subject did have a supraspinatus tear that may have
altered the arthrokinematics of the shoulder and precipi-
tated compensatory overuse of the subscapularis. Find-
ings on his MRI were also consistent with tendinosis of
the subscapularis, indicating it was not an acute syn-
drome and implying a change in the force couple dynam-
ics of the glenohumeral joint. The patients involved in
this case report may help guide clinicians to suspect su-
praspinatus involvement in the patient with limited exter-
nal rotation in the adducted position with or without a
positive full-can test, especially in conjunction with a
positive lift-off test.



In summary, our case report demonstrated a
positive relationship between patients with a positive
lift-off test and tears of the supraspinatus tendon. Al-
though the lift-off maneuver is designed to test the sub-
scapularis musculotendinous integrity, within this case
report it was more specific in suggesting possible su-
praspinatus dysfunction. This may be related to the fact
that the position of the arm during the procedure places a
significant tensile load on the supraspinatus. If the clini-
cian instead determines it is the subscapularis that is
impaired, findings may be false positive.

Discussion
Clinically this case study demonstrated that a

patient with shoulder pain who demonstrates positive
impingement tests, limited external rotation in the ad-
ducted position, and a positive lift-off test may have
involvement of the supraspinatus tendon and that the
subscapularis is compensating for this alteration in force
couple mechanics. The fact that all of our subjects had
limited external rotation in the adducted position implies
that the subscapularis may have adaptively shortened
secondary to overuse in its role as a humeral depressor
and stabilizer. This was not consistently substantiated on
MRI, however, though it was seen in three of six subjects
(50%). Conversely, all of the patients in this case report
demonstrated difficulty with the lift-off test and five of
six (83%) had pathology within the supraspinatus
muscle. Further research is warranted to determine the
specificity and sensitivity of the lift-off test and its in-
volvement with both the subscapularis and the su-
praspinatus.

The small sample size of this case report pro-
hibits generalizations concerning the findings related to
the subscapularis and the supraspinatus. A research-
based study with a larger sample size comparing a con-
trol group to subjects with shoulder impingement and
limited external rotation in the adducted position, and to
those without limited external rotation in the adducted
position, may illuminate more clearly the relationship
between the subscapularis and subacromial impingement
syndrome. These positional criteria were set in an at-
tempt to better isolate the subscapularis as the main re-
striction to external rotation and elevation. However, it
may be difficult to differentiate subscapularis restrictions
from the capsular and ligamentous influence in the
higher levels of elevation due to the integrated anatomi-
cal relationship these tissues possess.

Scapular symmetry measurement
We used a cursory exam to qualitatively deter-

mine the symmetry and position of the scapulae while
the subjects’ arms were in a resting position. Some re-
search has validated looking at resting posture for pos-
sible scapular asymmetry.34-36 The three scapular posi-
tions we recorded were either one or all of the following
with reference to the involved side: superior, superior/
protracted, and/or winging (the medial scapular border
moving away from the ribs). All of our subjects demon-
strated normal scapular symmetry in the resting position.
However, due to difficulty with reliability measures, we
were unable to adequately assess scapular position with
motion or at end-range elevation.

The lowest interrater reliability scores were for
the data measuring scapular position. The lower reliabil-
ity scores may relate to the different skill levels of the
examiners as well as the difficulty of collecting precise
qualitative measures for scapular symmetry without us-
ing highly technical equipment. Our goal was to use
qualitative data that could be transferred realistically in
the clinic. The fact that interrater reliability scores were
low may suggest that we should have chosen another
means of measurement.

It has been suggested that the role of the
scapula is critical in proper shoulder function.34,37,38
An understanding of principles of normal scapular mo-
tion during arm elevation coupled with skilled observa-
tion of scapular position may assist the clinician in de-
tecting and monitoring shoulder pathomechanics. We
chose to use observational skill to attempt to detect
scapular asymmetry. However, even with a developed,
experienced eye it was difficult to objectively quantify
scapular position at rest and even more so during arm
elevation. In retrospect we may have better objectified
scapular position at rest had we chosen to use the meth-
ods as described by DiVeta et al.37 That study described
a reliable method of assessing scapular position at rest
using string to measure the distance from the inferior
angle of the acromion to the spinous process of the third
thoracic vertebra. This method of scapular measurement
was reported to have excellent intrarater and interrater
reliability (ICC = 0.91 to 0.92).39

The fact that only one of the subjects demon-
strated any morphological changes in the belly of the
subscapularis muscle means we were unable to make any
associations between limited external rotation in the
adducted position and shoulder impingement based on
changes in that muscle. It is conceivable that the observ-
able changes in the subscapularis muscle of this one
individual may have been secondary to the significant
degenerative changes in his infraspinatus and su-
praspinatus tendons. Goutallier et al40 demonstrated that
rupture of the rotator cuff tendons can induce degenera-
tion of the rotator cuff muscles, and rotator cuff tendon
tears may be responsible for muscular degeneration. The
authors characterized this degeneration on computed
tomography (CT) scan as an infiltration of these muscles
by areas of fat, a fact that they were able to confirm his-
tologically. Interestingly the authors found that the sub-
scapularis degeneration after a tendon tear could become
severe, but they felt that it involved only that part of the
muscle that “belonged” to the ruptured part of the ten-
don.41.

Conversely, we found fatty infiltration through-
out the muscle belly of the subscapularis independent of
tendon injury to this muscle but associated with signifi-
cant rupture of the supraspinatus and infraspinatus ten-
dons. Goutallier and colleagues did state that the in-
fraspinatus was capable of degenerating without its ten-
don being torn when there is a wide anterosuperior rup-
ture involving the supraspinatus and the supscapularis.40
The present case report provides support for the theory
that the subscapularis has the potential to degenerate
when a posterosuperior rupture occurs involving the
supraspinatus and the infraspinatus tendons.



The main consequence of fatty degeneration or
infiltration is clinically significant. Secondarily, it would
most likely lead to loss of strength and range of motion
of the shoulder. Fatty infiltration can become severe and
has been associated with serious functional impair-
ment.41

Conclusion
Although this case report did not find consistent

objective changes on MRI associated with the subscapu-
laris muscle belly, the physical examination findings may
help indirectly to assess other rotator cuff pathology
(supraspinatus and infraspinatus).

Pathology at the infraspinatus or supraspinatus
may lead to compensation at the subscapularis, whose
role as a humeral depressor becomes even more critical
to compensate for the inhibition and weakness of the
remaining posterior cuff muscles. The predilection to-
ward overusing the subscapularis further accentuates the
muscle imbalance. Clinically, the “subscapularis length
test” may help demonstrate tightness of this important
muscle and could serve as a prelude to a diagnosis. Or
the examiner may begin to suspect posterior rotator cuff
involvement.

Further research is warranted to determine the
exact mechanism that a tight subscapularis may play in
shoulder impingement and any sequelae. A broad study
with a larger sample size and a control group is needed.
Furthermore, future studies should identify the role the lift-
off test plays in determining subscapularis versus su-
praspinatus pathology. The use of a reliable and clinically
applicable measure of scapular symmetry is critical in de-
termining the effect scapular position/motion has on shoul-
der impingement. Finally, given the hypothesis that the
subscapularis may be compensating for a degenerative or
injured rotator cuff (supraspinatus/infraspinatus), future
studies should identify any relationships in time frames or
chronicity patterns associated with changes in the subscapu-
laris muscle and shoulder impingement.
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Imaging Criteria For Classification Of The Subscapularis
Muscle As Normal Or Abnormal
Grade Sign
0 Normal muscle belly
1 Presence of fatty infiltration in the muscle belly
2 Degenerative changes or presence of scar tissue within
the superior or inferior half of muscle belly or tendon
3 Discontinuity within the muscle belly, indicting a tear of
the fiber substance
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Rezumat.  Pregãtirea echipelor
reprezentative ºcolare poate fi consideratã o temã de realã
actualitate, întrucât în cadrul orelor opþionale (curriculum
la decizia ºcolii) în norma fiecãrui cadru didactic pot fi
incluse 1-3 ore de activitãþi complementare ariei curriculare
dedicate unor activitãþi deosebite, cel mai adesea de
pregãtire a echipelor reprezentative ºcolare în vederea
confruntãrilor din calendarul competiþional ºcolar local ºi
naþional.

Dorim ca aceastã lucrare sã constituie un
punct de plecare pentru un proces de instruire cu puternice
valenþe informative ºi formative, sã reprezinte un material
din care se pot extrage idei, valori, care, puse în practicã,
ating scopul pentru care a fost elaboratã, respectiv,
desfãºurarea în condiþii optime a jocului de handbal în
cadrul orelor opþionale, precum ºi pentru obþinerea unor
rezultate deosebite în întrecerile disputate la nivel local
sau naþional.

INTRODUCERE
Ca urmare, a faptului cã în faza de formare a

echipelor reprezentative ºcolare acestea au caracter
eterogen în ceea ce priveºte cunoºtinþele, capacitãþile ºi
atitudinile dobândite în jocul de handbal, profesorii trebuie
sã parcurgã iniþial o etapã de cunoaºtere aprofundatã a
nivelului de pregãtire a elevilor în planul valorii calitãþilor
motrice, a stãpânirii deprinderilor motrice de bazã, a
capacitãþii de a practica jocul de handbal în conformitate
cu modelul de joc ºi instruire.

Pentru realizarea obiectivelor echipei
reprezentative ºcolare, profesorul trebuie sã ia toate
mãsurile pentru determinarea modelului de joc ºi de
pregãtire pe care echipa trebuie sã-l abordeze, precum ºi
pentru folosirea celor mai indicate sisteme de acþionare
folosite în acest scop.

Dupã stabilirea modelului pe care echipa îl va
adopta, se delimiteazã conþinutul pregãtirii pentru fiecare
etapã de pregãtire în parte; în continuare conþinutul este
structurat, ordonat ºi organizat în structuri de exerciþii ºi
acþiuni, însoþite de precizãrile ºi indicaþiile metodice
necesare. Elementele de conþinut ale pregãtirii sunt
completate cu teme pentru jocul bilateral ºi de reguli tactice
pentru desfãºurarea acþiunilor individuale ºi colective.

Activitãþile de învãþare vor fi centrate pe oferirea
unor variate modele de acþionare, cuprinzând metode,
mijloace, parametri de efort, forme de exersare pentru
menþinerea stãrii optime de sãnãtate, ameliorarea
dezvoltãrii fizice, menþinerea sau/ºi dezvoltarea calitãþilor
motrice, perfecþionarea procedeelor tehnice ºi acþiunilor
tactice specifice jocului de handbal.
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Summary. The preparation of the school repre-
sentative teams can be considered a very actual theme,
since during the optional hours (curriculum at the
school’s decision), 1-3 hours of activities complementary
to the curricular area can be included in the norm of each
teacher, these hours being dedicated to special activities,
most often to preparing the representative shcool teams
for the collations of the competitional school agneda,
both locally and nationally.

We expect this paper to constitute a starting point
for an instructive process with strong informative and for-
mative accents, a material for extracting ideas and values
which, if put into practice, target the object it was elabo-
rated for, respectively the development in good conditions
of the handball game during the optional hours, as well as
obtaining some particular results in the games having taken
place both locally or nationally.

Introduction

As a consequence of the fact that in their forming
stage, the representative school teams have an heteroge-
neous character regarding the knowledge, capacities and
aptitudes attained during the handball game, the teachers
must initially go through a stage of profound familiarizing
with the pupils’ level of preparation in terms of motric
qualities, of having basic motric skills and the capacity to
practice eth game of handball in accordance with the play-
ing and instruction model.

In order to accomplishing the objectives of the
school representative team, the teacher must take all the
necessary measures to determine the game and prepara-
tion model the team must assimilate, and to use the most
indicated action systems for this purpose.

After establishing the model to be assimilated by
the team, the content of the preparation is delimited for
each preparation stage in particular; the content is next
structured, prioritized and organized in structures of exer-
cises and actions, accompanied by the necessary methodi-
cal clarifications and indications. The content elements are
completed with themes for the bilateral game and with tac-
tical rules for the evolution of the individual and collec-
tive actions.

The learning activities will be focused on offer-
ing various action models, including methods, means, ef-
fort parameters, exercise forms in order to maintain the
optimum health condition, ameliorating the physical de-
velopment, maintaining and/or developing the metrical
qualities, perfecting the technical procedures and the tac-
tical actions specific to the game of handball.



ACTUALITATE
În lecþiile de educaþie fizicã ºi sport cât ºi în

activitãþile extracurriculare specifice, elevii sunt puºi în
ipostaze de o mare varietate, în care îºi dezvãluie
„necenzurat” capacitãþile, disponibilitãþile, precum ºi
trãsãturile intime ale personalitãþii.

Pregãtirea echipelor reprezentative ºcolare
poate fi consideratã o temã de realã actualitate, întrucât în
cadrul orelor opþionale (curriculum la decizia ºcolii) în
norma fiecãrui cadru didactic pot fi incluse 1-3 ore de
activitãþi complementare ariei curriculare dedicate unor
activitãþi deosebite, cel mai adesea de pregãtire a echipelor
reprezentative ºcolare în vederea confruntãrilor din
calendarul competiþional ºcolar local ºi naþional.

CONÞINUT

Dorim ca aceastã lucrare sã constituie un
punct de plecare pentru un proces de instruire cu puternice
valenþe informative ºi formative, sã reprezinte un material
din care se pot extrage idei, valori, care, puse în practicã,
ating scopul pentru care a fost elaboratã, respectiv,
desfãºurarea în condiþii optime a jocului de handbal în
cadrul orelor opþionale, precum ºi pentru obþinerea unor
rezultate deosebite în întrecerile disputate la nivel local
sau naþional.

Sistemul de lucru adoptat cu echipa
reprezentativã ºcolarã, promoveazã noul, þinând pasul cu
ceea ce se realizeazã la nivelul echipelor din Cluburile
Sportive ªcolare, introducând în cadrul lecþiilor elemente
cu un grad sporit de dificultate, fãrã însã a depãºi limitele
general admise.

Datoritã faptului cã prezentul experiment se
realizeazã la nivelul echipei reprezentative a liceului în
care avem elevi din toþi anii, modul de acþionare este
diferenþiat, în funcþie de anul de studiu ºi nivelul de
pregãtire al componenþilor echipei.

Considerãm cã tratarea cu importanþã ºi
seriozitate a activitãþii în cadrul echipelor reprezentative
ºcolare constituie o obligaþie a fiecãrui profesor, viitorul
sportului în general ºi al handbalului românesc în mod spe-
cial fiind în mâna fiecãruia dintre noi.

În elaborarea materialului prezentei lucrãri
s-a pornit de la modelele de joc, având în vedere cã fiecare
model prefigureazã nivelul de cunoºtinþe ce trebuie sã le
aibã un elev dupã o anumitã etapã de lucru. În concordanþã
cu modelele de joc s-a delimitat conþinutul pregãtirii pe
parcursul unui an calendaristic, pentru echipa
reprezentativã ºcolarã. Conþinutul a fost ordonat ºi
organizat în structuri de acþionare însoþite de precizãrile ºi
indicaþiile metodice corespunzãtoare.

Structurile de acþionare prezentate în lucrare
sunt orientate în conformitate cu schiþa urmãtoare:

Actuality
Both during the Physical Education and Sport

lessons as well as in the extra-curricular specific activities
the pupils are put in a number of various situations in which
they are uncensored in unveiling their capacities, inclina-
tions, and the intimate traits of personality.

The preparation of the school representative
teams can be considered as a very actual theme since
during the optional hours (curriculum at the school’s
decision), 1-3 hours of activities complementary to the
curricular area can be included in the norm of each
teacher, these hours being dedicated to special activities,
most often to preparing the representative shcool teams
for the collations of the competitional school agneda,
both locally and nationally.

Content

We expect this paper to constitute a starting point
for an instructive process with strong informative and for-
mative accents, a material for extracting ideas and values
which, if put into practice, target the object it was elabo-
rated for, respectively the development in good conditions
of the handball game during the optional hours, as well as
obtaining some particular results in the games having taken
place both locally or nationally.

The work system adopted with the school repre-
sentative team promotes the new, keeping-up with what it
is realized at the level of the teams from the School Sport
Clubs, introducing elements with an increased level of dif-
ficulty inside the lessons, without exceeding the general
accepted limits.

Due to the fact that this present experiment is re-
alized at the level of the highschool’s representative team,
where pupils of all grades are to be included, the action
manner is differentiated, in function of the study year and
the preparation level of the members of the team.

We consider that paying importance and seriously
treating the activity from inside the school representative
teams is an obligation of each teacher, the future of sport
in general and of the Romanian handball in particular be-
ing in the hand of each one of us.

The games models were the starting place of
elaborating the present paper, taking into account that each
model embodies the level of knowledge each pupil should
have after a certain work stage. In accordance with the
game models the content of the school’s representative team
preparation was delimited over one whole year. The con-
tent was ordered and organized in action structures, ac-
companied by the methodical delimitations and indications
that were found to be necessary.

The action structures present in the paper are ori-
ented in accordance with the following blueprint:





MIJLOACE

Mijloacele de instruire selecþionate ºi
standardizate  în conformitate cu particularitãþile
componenþilor jucãtorilor echipei folosite pe parcursul unui
an ºcolar în cadrul instruirii echipei reprezentative ºcolare
ºi planificarea acestora, pot constitui pentru cei interesaþi
materiale utile în buna desfãºurarea a activitãþii în cadrul
orelor opþionale (curriculum la decizia ºcolii).

Învãþarea ºi perfecþionarea în handbal
trebuie sã urmeze calea cea mai directã ºi eficientã pentru
cã acest joc face parte din mijloacele de realizare a
obiectivelor educaþiei fizice ºcolare. La nivelul ºcolii ne
intereseazã într-o mai micã mãsurã gradul de perfecþiune
atins în executarea procedeelor tehnice. În organizarea
procesului de predare a handbalului în ºcoalã accentul
trebuie sã cadã pe învãþarea ºi consolidarea procedeelor
tehnice ºi acþiunilor tactice de bazã, care sã poatã permite
practicarea jocului.

În conceptul actual privind reorganizarea
activitãþii de educaþie fizicã ºi sport, întrecerile la nivelul
sportului ºcolar capãtã o importanþã majorã fiind organizate
întreceri la nivel local, judeþean, zonal ºi naþional cu o
participare impresionantã la fiecare categorie de vârstã.

În elaborarea prezentei lucrãri am pornit de
la urmãtoarea ipotezã: considerãm cã dacã vom acþiona
cu o serie de mijloace bine selecþionate ºi dozate
corespunzãtor particularitãþilor elevilor din ciclul liceal,
componenþi ai echipei reprezentative ºcolare, atunci
rezultatele în joc ºi pregãtire vor cunoaºte valori superioare.

Experimentul s-a desfãºurat pe perioada
anului ºcolar 2006 – 2007.  Echipa reprezentativã de
handbal la liceului, echipã cu tradiþie ºi cu rezultate
deosebite pe plan local ºi naþional, a fost formatã cu scopul
de a participa la întrecerile inter licee, fiind formatã din 14
elevi selecþionaþi  dintre cei care dovedeau deprinderi
deosebite pentru practicarea jocului de handbal de la clasele
a IX-a ºi a X-a, ºi care au constituit subiecþii grupei
experimentale. Componenþii acesteia au trecut la începutul
primului semestru o serie de probe de control, iar pe
parcursul anului ºcolar în timpul celor douã lecþii pentru
pregãtirea echipei, s-a acþionat asupra lor cu  mijloace
specifice jocului de handbal selecþionate conform
modelului de joc elaborat pentru aceastã categorie de
vârstã, iar la finalul experimentului au fost testaþi din nou
la aceleiaºi probe de control (tabelul 1 ºi 2).

În urma prelucrãrii ºi interpretãrii rezultatelor
obþinute de sportivii echipei reprezentative ºcolare a
liceului, putem spune cã, practicarea jocului de handbal în
cadrul echipelor de handbal va asigura elevilor o dezvoltare
fizicã armonioasã, o creºtere valoricã a indicilor de
pregãtire fizicã, o lãrgire a sferei de cunoºtinþe deprinderi
ºi priceperi motrice, va contribui la întãrirea sãnãtãþii ºi
formarea personalitãþii acestora.

Means

The instruction means selected and standard-
ized in conformity with the particularities of the team play-
ers used during one school year inside the school repre-
sentative team’s training and planning these means may
constitute, for the interested ones, materials useful to the
good evolution of the activity inside the optional hours
(curriculum at the school’s decision).

Learning and becoming better at handball
must be made following the most direct and efficient path
as this game is part of the means of reaching the objectives
of the school Physical Education. At the school level we
are interested in the perfection degree reached while ex-
ecuting the technical procedures. In organizing the school
handball teaching process the accent must be placed on
learning and consolidating the technical procedures and
the basic tactical actions which would allow practicing the
game.

In the actual concept concerning the reorga-
nization of the Physical Education and Sport activity the
competitions at the level of the school sport gain major
importance, each age category participating in an impres-
sive large number in the contest organized locally, at the
department (“judet”) level and even nationally.

The basis of elaborating this present work
was the following hypothesis: we find that if we act with
the help of a series of well selected means, measured and
dosed according to the secondary school pupils’ particu-
larities, pupils who are part of the school representative
team, then the game and preparation results will reach su-
perior values.

The experiment took place during the school
year 2006 – 2007. The high school handball representa-
tive team, old and having particular results both locally
and internationally, was formed with the purpose of enter-
ing the competitions between high schools, being composed
of 14 pupils selected from among those proving particular
inclinations for the practice of handball, and having pupils
from the IX-th and the X-th grade.

Its components passed, starting with the be-
ginning of the first semester, a series of control trials, and
during the school year, more precisely the two lessons for
team training, they were acted upon with the help of means
specific to the handball game selected according with the
game model elaborated for this age category, while at the
end of the experiment they were tested again for the same
control trials (table 1 and 2).

As a consequence to processing and inter-
preting the results obtained by the high school representa-
tive team members we may ascertain that practicing the
game of handball inside the handball teams will ensure the
pupils with a harmonious physical development, a value
growth of the physical preparation indices, an enlargement
of the metrical knowledge, attainments and skills area and
will also fortify their health and the forming of their per-
sonality.



Tabel nr 1

Tabel nr 2

Table no 1

Table no 2

CONCLUZII
În vederea realizãrii obiectivelor de performanþã

ºi de instruire ale echipelor reprezentative ºcolare,
recomandãm folosirea  activitãþilor de exersare globalã
a procedeelor tehnice ºi acþiunilor tactice, precum ºi a
celor disputate în condiþii de întrecere, inclusiv în regim
de autoorganizare.

Realizarea scopurilor educaþiei fizice la care
ºi handbalul îºi aduce contribuþia, existenþa unor modele
de instruire pentru fiecare ciclu de învãþãmânt, determinarea
conþinutului ºi programarea acestuia, folosirea celor mai
indicate sisteme de acþionare ºi teme de joc constituie
aspecte importante ale activitãþii profesorilor ºi elevilor.

Din cercetarea izvoarelor bibliografice cu o
astfel de temã a rezultat insuficienþa cantitativã a
cercetãrilor în aceastã direcþie, asemenea preocupãri  ºi
cercetãri metodologice care sã abordeze tema instruirii
echipelor reprezentative ºcolare fiind puþine la numãr, nu
numai la disciplina handbal ci ºi la celelalte discipline sport-
ive din programa de educaþie fizicã ºi sport.

În cadrul echipelor reprezentative ºcolare la
nivelul liceului, învãþarea ºi perfecþionarea în jocul de
handbal trebuie sã urmeze calea cea mai directã ºi eficientã
pentru cã acest joc face parte dintre mijloacele de realizare
a obiectivelor educaþiei fizice ºcolare.

Conclusions
With a view to reaching the performance and

instruction objectives of the school representative teams,
we recommend the use of the activities of global exercis-
ing the technical procedures and the tactical actions, as
well as of those disputed in competition conditions, in-
cluding the auto-organizing behaviour.

Accomplishing the Physical Education pur-
poses, to which the game of handball also brings its contri-
bution, the existence of some instruction models for each
learning cycle, determining the content and planning it,
the use of the most indicated action systems and game
themes constitute important aspects of the teachers’ and
pupils’ activity.

From the research of the bibliographic sources
having such a subject one may conclude that there is a
quantitative insufficiency of studies in this field of inter-
est, the preoccupations and methodological researches
covering the theme of the school representative teams be-
ing very few, not only in what the discipline of handball in
concerned, but also for the other sport disciplines from the
Physical Education and Sport curriculum.

The process of learning and perfecting the game
of handball inside the high school representative teams must
follow the most direct and efficient path, since this game is
part of the means of accomplishing the Physical Educa-
tion objectives.



Pentru obþinerea unor performanþe notabile pe
plan local ºi naþional, profesorii care rãspund de echipa
reprezentativã a liceului, trebuie sã cunoascã modelul ºi
concepþia de joc la nivelul handbalului de performanþã.

În cadrul activitãþilor extracurriculare, jocul de
handbal trebuie sã fie o activitate de atracþie, de orientare
în ideea practicãrii jocului cu mingea, jocul fiind cel care
ar trebui sã fie pe primul plan al activitãþii, iar rezultatul sa
treacã pa planul al doilea.
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In order to obtain remarkable performances
both locally and nationally, the teachers in charge of the
high school representative team must know the model and
game conception at the level of the performance handball.

Inside the extra-curricular activities, the game
of handball has to be an attractive activity, a rough guide
for the idea of practicing the ball game, the game being the
one the accent should be placed on, the result thus becom-
ing secondary.
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SPORT FACULTY

Introduction: The scholar curriculum vitae for
the high-school learning has as its purpose to ensure and
accomplish the general objectives and the finalities of the
basic instruction by shaping them as a complex pedagogi-
cal process in all forms of didactic activities. They firstly
encompass the development and continuous perfecting of
the basic motric qualities, assimilating a permanently en-
larged basis of general and special knowledge, qualities
and capacities, as well as aptitudes and attitudes: diversi-
fied aspects (biological, motrical, intellectual and social).

Both the efficiency of the organization manner
and the methods used depend on the morphological char-
acteristics, on the vital capacity, physical preparation of
the student and the theoretical knowledge from the spe-
cific area of interest. Although the action of the physical
exercises over the organism represents a generalized pro-
cess, one must not exclude their specific influence on the
organism’s different functions.

The correct and minute appreciation of the par-
ticularities of the high-school pupils’ somatic development,
not to mention some aspects connected to the cognitive,
psychomotor and social-affective areas are indispensable
conditions for the right use of the physical exercises.

Materials and methods: The researches unfolded
during the period of the years 2000-2006, in three stages.
In order to reach the objectives of this study the following
methods were used:

-The theoretical analysis and the generalization
of the speciality data;

-The sociological inquiry (questionary, interview,
discussions);

-Motric, anthropometrical and docimological
tests;

-The pedagogical experiment;
-The statistical-mathematical method of process-

ing data;
-The graphic and tables method.
In order to appreciate the level of the somatic

development of the high-school pupils included in the study,
the values of the next variables have been registered: height,
body weight, the thoracic perimeter, the thoracic cycle:
inspiration- expiration.

We consider that these variables give a complete
image of the pupils’ “physical personality”.

ARGUMENTAREA EXPERIMENTALÃ A
EFICIENÞEI APLICÃRII MODELULUI

PREGÃTIRII TEORETICE A ELEVILOR
TREPTEI LICEALE ÎN CADRUL EDUCAÞIEI

FIZICE ªCOLARE

Autor: DANIEL DOCU AXELERAD
UNIVERSITATEA ,,OVIDIUS’’

CONSTANTA, FACULTATEA DE EDUCATIE
FIZICA SI SPORT

Introducere: Curriculumul ºcolar pentru
învãþãmântul liceal are drept scop asigurarea ºi realizarea
obiectivelor generale ºi a finalitãþilor instruirii de bazã prin
realizarea sub formã de proces pedagogic complex în toate
formele de activitate didacticã. Ele cuprind, în primul rând,
dezvoltarea ºi perfecþionarea continuã a calitãþilor motrice
de bazã, asimilarea unui fond permanent majorat de
cunoºtinþe generale ºi speciale, calitãþi ºi capacitãþi, precum
ºi aptitudini ºi atitudini.diverse  aspecte (biologice, motrice,
intelectual ºi social).

Eficienþa modului de organizare, precum ºi
metodele utilizate depind de caracteristicile morfologice,
de capacitatea vitalã, de pregãtirea fizicã a elevului ºi
cunoºtinþele teoretice de specialitate. Deºi acþiunea
exerciþiilor fizice asupra organismului reprezintã un proces
generalizat, nu trebuie sã excludem influenþa lor specificã
asupra diferitor funcþii ale organismului.

Aprecierea corectã ºi minuþioasã a
particularitãþilor dezvoltãrii somatice a elevilor din
învãþãmântul liceal, precum ºi a unor aspecte ce þin de
domeniile cognitiv, psihomotor ºi afectiv-social este o
condiþie indispensabilã pentru folosirea justã a exerciþiilor
fizice.

Materiale si metode: Cercetarile  s-au desfasurat
in perioada anilor 2000-2006,in trei etape. Pentru realizarea
obiectivelor cercetarii am folosit urmatoarele metode:

§ Analiza teoretica si generalizarea datelor de
specialitate

§ Sondajul sociologic(chestionarul, interviul,
discutii)

§ Observatia pedagogica
§ Teste motrice, antropometrice, docimologice
§ Experimentul pedagogic
§ Metoda matematico-statistica de prelucrare si

interpretare a datelor
§ Metoda grafica si intabelara

Pentru aprecierea nivelului dezvoltãrii somatice
a elevilor treptei liceale cuprinºi în cercetare au fost
înregistrate valorile urmãtoarelor variabile: talia, greutatea
corporalã, perimetrul toracic excursia toracicã (inspiraþie,
expiraþie).

Aceste variabile, considerãm, dau o imagine
completã a „personalitãþii fizice” a elevilor.

Rezultate si discutii: Analiza rezultatelor
referitoare la media înãlþimii la etapa iniþialã a
experimentului pedagogic a demonstrat cã aceasta
constituie 165,04±0,52 cm la bãieþi, grupa experimentalã
faþã de 165,24±0,76 cm, în grupa martor, comparativ cu
168,26±0,60 cm, grupa experimentalã ºi 167,42±0,51 cm



Results and discussions: The analysis of the re-
sults concerning the average height for the initial part of
the pedagogical experiment has demonstrated that this
constitutes 165,04±0,52 cm for the boys, the experimental
group, compared with 165,24±0,76 cm for the witness
group, compared also with 168,26±0,60 cm for the ex-
perimental group and 167,42±0,51 cm for the witness group
in the final stage of the research. Thus, we notice a growth
in height in the last stage of the pedagogical experiment
both for the boys from the witness group-of 2,18 cm and
from the experimental group-of 3,22 cm. This growth is
statistically significant (p<0,001), both in the witness and
in the experimental group, one possible explanation being
given by the connections of the physiological development
of the pupils at this very age.

Thus, the final stage of the pedagogical experi-
ment brings a significant growth (p<0,01) in the subjects’
(the girls’) height, both in what regards the witness group-
by 1,86% (from 163,02±0,33 cm in the initial testing, to
165,84±0,31cm in the final testing) as well as the experi-
mental group-by 1,99%, beginning from 162,42±0,31 cm
in the initial testing and ending at 165,36±0,29 cm in the
final testing (figure 4.1).

In order to obtain objective information about the
connection between the somatic indices, the mechanism
of forming attainments, motric habits and the theoretical
knowledge about the above mentioned subjects, we ap-
pealed to measuring the body weight of the segment of
subjects included in the research.

Fig. 4.1. The height evolution of the pupils from

the pedagogical experiment

The values registered allow us to notice the fact that the

body weight average has increased for both groups in the

final stage of the pedagogical experiment, this constitut-

ing 71,08±1,12 kg for the witness group (boys) and re-

spectively 56,14±0,74 kg for girls, the witness group, com-

pared with 70,75±1,37 kg for boys and 55,06±0,73 kg at

girls inside the experimental group. This growth of the body

weight is insignificant from the statistical point of view

(p>0,05) for the girls as well as the boys.

în grupa martor la etapa finalã a cercetãrii. Astfel,
constatãm cã la etapa finalã a experimentului pedagogic
se observã o creºtere a înãlþimii la bãieþi atât la grupa martor
cu 2,18 cm ºi la grupa experiment 3,22 cm. Aceastã creºtere
este semnificativã din punct de vedere statistic (p<0,001),
atât la grupa martor cât ºi la grupa experiment, explicaþie
fiind legãturile dezvoltãrii fiziologice a elevilor la aceastã
vârstã.

Astfel, la etapa finalã a experimentului pedagogic
se observã o creºtere semnificativã (p<0,01) a înãlþimii
subiecþilor (fete), atât la grupa martor cu 1,86% (de la
163,02±0,33 cm la testarea iniþialã, la 165,84±0,31cm la
testarea finalã) cât ºi la grupa de experiment cu 1,99% ,
ajungând de la 162,42±0,31 cm la testarea iniþialã, pânã la
165,36±0,29 cm la testarea finalã (figura 4.1.).
Pentru a obþine o informaþie obiectivã despre legãtura
între indicii somatici, mecanismul de formare a
priceperilor, deprinderilor motrice ºi cunoºtinþelor
teoretice despre  ale am recurs la mãsurarea greutãþii
corporale a eºantionului de subiecþi cuprinºi în cercetare.

Fig. 4.1. Evoluþia înãlþimii a elevilor cuprinºi

în experimentul pedagogic

Valorile înregistrate permit sã constatãm cã me-
dia greutãþii corporale a crescut în ambele grupe la etapa
finalã a experimentului pedagogic aceasta constituind
71,08±1,12 kg la grupa martor (bãieþi) ºi respectiv
56,14±0,74 kg pentru (fete), în grupa martor, comparativ
cu 70,75±1,37 kg la bãieþi ºi 55,06±0,73 kg pentru fete în
grupa experimentalã. Aceastã creºtere a masei corporale
este nesemnificativã din punct de vedere statistic (p>0,05),
atât pentru fete, cât ºi pentru bãieþi.
Comparând dinamica mediei greutãþii între grupa martor
ºi grupa experimentalã la etapa finalã a cercetãrii
constatãm o diferenþã între medii de 0,33 kg la bãieþi ºi
1,08 kg la fete, figura 4.2.



Comparing the dynamics of the average weight between

the witness group and the experimental group in the final

stage of the study we observe that there is a 0,33 average

difference for the boys and a 1,08 kg for the girls (fig 4.2).

Fig. 4.2 .  The weight dynamics of the pupils

participating in the pedagogical experiment

The data regarding the average values of the tho-

racic perimeter while resting  for the boy subjects in the

witness group as well as for the ones from the experiment

group indicate a  2,59%  and respectively 1,84% growth:

figure 4.3.

Thus, in the witness group, in the initial testing,

the average value of the thoracic perimeter while resting

was of 86,95 cm, and the standard deviation of  0,39 cm,

while the final testing showed a value of  88,14 cm with a

standard deviation of 0,31 cm, this being quite a signifi-

cant 1,19 cm growth (p<0,05). For the experimental group,

the average value of the thoracic perimeter grew by  0,92

cm, from the 86,56±0,39 cm in the initial testing to

87,48±0,29 cm in the final testing. This growth is statisti-

cally important (p>0,05).

 With respect to the girls, the rhythm of growth of

the thoracic perimeter is identical for both groups of sub-

jects taken into account into the study. Thus, the witness

group registers a value of 80,06±0,29 cm in the initial test-

ing and 83,04±0,27 cm in the final testing , while the ex-

perimental group registers an increase from  79,94±0,27

cm  to 82,73±0,24 cm.

Fig. 4.2 . Dinamica greutãþii elevilor

participanþi la experimentul pedagogic

Datele privind valorile medii ale perimetrului
toracic în repaus  al subiecþilor (bãieþi) din grupa martor
cât ºi din grupa experiment, indicã o creºtere de 2,59% ºi
respectiv 1,84%, figura 4.3.

Astfel, în grupa martor, la testarea iniþialã valoarea
medie a perimetrului toracic în repaus a fost de 86,95 cm,
iar abaterea standard 0,39 cm, în timp ce la testarea finalã
s-a înregistrat o valoare de 88,14 cm cu abatere standard
0,31 cm, adicã o creºtere semnificativã (p<0,05) cu 1,19
cm.  La grupa experimentalã, valoarea medie a perimetrului
toracic a crescut  cu 0,92 cm de la 86,56±0,39 cm la testarea
iniþialã, la 87,48±0,29 cm la testarea finalã. Aceastã creºtere
este semnificativã din punct de vedere statistic (p>0,05).

Pentru fete, ritmul de creºtere al valorilor
perimetrului toracic este identic la ambele grupe de subiecþi
cuprinºi în cercetare. Astfel, grupa martor înregistreazã la
testarea iniþialã o valoare de 80,06±0,29 cm, iar la testarea
finalã 83,04±0,27 cm, în timp ce la grupa de experiment
se înregistreazã creºteri de la 79,94±0,27 cm la 82,73±0,24
cm.

Aceastã creºtere este semnificativã din punct de
vedere statistic, atât la grupa martor, cât ºi la  grupa ex-
periment (p<0,001), datoritã factorilor interni ºi externi
care determinã dezvoltarea fiziologicã normalã a
subiecþilor (bãieþi, fete) cuprinºi în cercetare la aceastã
vârstã (figura 4.3.).



This growth is statistically significant, both in the

witness group and in the experiment group (p<0,001), due

to the internal and external factors determining the normal

physiological development of the subjects (boys and girls)

taking part in the research of this very age: figure 4.3.

Fig. 4.3. The thoracic perimeter of the pupils

included in the pedagogical experiment

Regarding the thoracic movement (at boys) it is

to be noticed an insignificant growth from a statistical point

of view (p>0,05), both for the inspiration as well as for the

expiration, at both groups of subjects: figure 4.4.

Fig. 4.4. The inspiration indices for the pupils

participating in the pedagogical experiment

Fig.4.5. The expiration indices for the pupils

participating in the pedagogical experiment

Fig. 4.3. Perimetrul toracic al elevilor cuprinºi

în experimentul pedagogic

În ceea ce priveºte excursia toracicã (bãieþi) se constatã
o creºtere nesemnificativã din punct de vedere statistic
(p>0,05), atât la inspiraþie, cât ºi la expiraþie, la ambele
eºantioane de subiecþi (fig.4.4)

Fig. 4.4. Indicii inspiraþiei la elevii

participanþi la experimentul pedagogic

Fig.4.5. Indicii expiraþiei la elevii participanþi

la experimentul pedagogic



Thus, for the witness group we have registered a
growth of the difference of the average values for the in-
spiration-by 1,28 cm and respectively by 1,02 cm for the
expiration.

The Student test applied between the witness and
the experimental groups (for boys and girls) for the initial
and the final test shows a lack of statistical significance,
both in inspiration as for the expiration, which leads to the
idea that these differences between the average values of
the morpho-functional parameters are determined by sys-
tematic factors.

Conclusions:  From the gathered data we notice
that only in what the girl groups (witness and experimen-
tal) are concerned there are significant differences (p<0,05)
for the thoracic movement ( inspiration and expiration) in
the final stage of the research.

Although significant increases have been regis-
tered for some somatic indices both inside the experimen-
tal groups as well as inside the witness groups (boys and
girls), these last groups not being significantly influenced
by the methodology applied during the basic pedagogical
experiment, which concentrated on the pupils’ theoretical
preparation. This phenomenon is mostly explained by the
natural development of the pupils’ organism at this par-
ticular age, by their life style, social conditions etc.

Astfel, la grupa martor se înregistreazã o
creºtere a diferenþei valorilor medii la inspiraþie de 1,28

cm la etapa finalã a cercetãrii ºi respectiv 1,02 cm la
expiraþie.

Testul Student aplicat între grupele martor ºi ex-
periment (fete ºi respectiv bãieþi), pentru testarea iniþialã
ºi pentru cea finalã, aratã o lipsã de semnificaþie statisticã,
atât la inspiraþie, cât ºi la expiraþie, ceea ce conduce la
ideea  cã aceste diferenþe a valorilor medii ale parametrilor
morofuncþionali sunt determinate de factori sistematici.

Concluzii: Din datele obþinute, constatãm cã doar
la grupele de fete (martor ºi experiment) la indicii excursiei
toracice (inspiraþie, expiraþie) se observã diferenþe
semnificative (p<0,05) la etapa finalã a cercetãrii.

Deºi s-au  înregistrat creºteri semnificative la unii
din indicii somatici  atât în grupele experimentale, cât ºi în
grupele martor (bãieþi ºi fete), aceºtia în ultimã instanþã n-
au fost influenþaþi semnificativ de metodologia aplicatã în
experimentul pedagogic de bazã, care a fost axat pe
pregãtirea teoreticã a elevilor. În mare mãsurã acest
fenomen se explicã prin dezvoltarea naturalã a organismului
elevilor la aceastã vârstã, modul de viaþã, condiþiile sociale,
etc.
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Introduction: Optimizing the extent of physi-
cal preparation at all levels of the pre-university learning
represents one of the basic objectives of the scholar
Physical Education, also including the level of the high-
school preparation.

Researching the level of preparation of the
high-school pupils had as purpose the underlining of the
effects of applying the experimental program which is
mostly based on forming the pupils’ theoretical
competences on developing the basic motrical
competences.

Materials and methods:
The researches unfolded during the 2000-2006

years period, in three stages. We made use of the follow-
ing methods in order to accomplish the proposed study
objectives:

-The theoretical analysis and the generalization
of the speciality data;
-The sociological inquiry (questionary, interview,

discussions);
-The pedagogical observation;
-Motric, anthropometrical and docimological
tests;
-The pedagogical experiment;
-The mathematical -statistical method of process-
ing data;
-The graphical and tables method.
In order to analyze the dynamics of the physical

preparation indices we have to keep in mind that inside the
pedagogical experiment the chosen subjects were all the
motric qualities- under the form of tests and control norms
taken over from the pre-university curriculum for Physical
Education, the high-school level for both boys and girls.

The block of motric tests contains control norms
which practically represent all basic motric activities such
as: speed (60 meters run), mobility (mobility test), force
(push-ups, lifts using the fixed bar) and resistance (1000m
running). The tests have been executed in the beginning
ant the end of the experiment both for the witness and ex-
perimental group included in the study.

Results and discussions: The registered results
were statistically calculated and presented under the shape
of tables, figures, schemes and drawings.
In what regards the speed testing (60 meters running)
both for boys and girls it is to be noticed a slight in-
crease of the final results if compared with the initial
ones, most of these having a rather insignificant charac-
ter, statistically speaking, with the exception of the girls’

DINAMICA INDICILOR PREGÃTIRII FIZICE A
ELEVILOR TREPTEI LICEALE

Autor: DANIEL DOCU AXELERAD
UNIVERSITATEA ,,OVIDIUS’’

CONSTANTA, FACULTATEA DE EDUCATIE
FIZICA SI SPORT

Introducere: Optimizarea nivelului pregãtirii
fizice la toate nivelele învãþãmântului preuniversitar
reprezintã unul din obiectivele de bazã a educaþiei fizice
ºcolare, inclusiv ºi la nivelul treptei liceale.

Cercetarea nivelului pregãtirii fizice a elevilor
treptei liceale a avut ca scop scoaterea în evidenþã a
efectelor aplicãrii programului experimental, axat în mare
mãsurã pe formarea competenþelor teoretice a elevilor
asupra dezvoltãrii capacitãþilor motrice de bazã.

Material si metode:
Cercetarile  s-au desfasurat in perioada anilor

2000-2006,in trei etape.
Pentru realizarea obiectivelor cercetarii am folosit

urmatoarele metode:
§ Analiza teoretica si generalizarea datelor de

specialitate
§ Sondajul sociologic(chestionarul, interviul,

discutii)
§ Observatia pedagogica
§ Teste motrice, antropometrice, docimologice
§ Experimentul pedagogic
§ Metoda matematico-statistica de prelucrare si

interpretare a datelor
§ Metoda grafica si intabelara

 Pentru a analiza dinamica indicilor pregãtirii
fizice, amintim cã  în cadrul experimentului pedagogic au
fost analizate toate calitãþile motrice sub formã de teste ºi
norme de control preluate din curriculumul preuniversitar
la educaþia fizicã, trepata licealã, atât la bãrbaþi, cât ºi la
fete.

Blocul de teste motrice conþine norme de control
ce reprezintã practic toate activitãþile motrice de bazã cum
sunt: viteza (alergare 60m), mobilitatea (testul de
mobilitate), forþa (flotãri, tracþiuni la bara fixã), calitãþi
combinate de forþã-vitezã (detenta, extensii, abdomen) ºi
rezistenþã (alergare 1000m). Testãrile au fost executate atât
la începutul experimentului, cât ºi la sfãrºitul acestuia în
ambele grupe experimentalã ºi martor cuprinse în cercetare.

Rezultate si discutii: Rezultatele înregistrate
au fost calculate statistic ºi prezentate sub formã de
tabele, figuri, scheme ºi desene.

Referitor la testul de vitezã (alergare 60m,) atât la baieþi,
cât ºi la fete se observã o micã creºtere a rezultatelor
finale faþã de cele iniþiale, în marea majoritate acestea
având un caracter nesemnificativ din punct de vedere
statistic (p>0,05), doar cu excepþie în cazil fetelor din
grupa experimentalã, unde diferenþa de 8,47±0,13 sec la
începutul experimentului ºi 8,38±0,12 sec la finalul
acestuia s-a demonstrat a fi semnificativã (p<0,05)



case in the experimental group, where the differ-
ence of 8,47±0,13 sec at the beginning of the experiment
and of  8,38±0,12 sec at its end turned to be significant:
(p<0,05). The speed quality is generally quite conserva-
tive and it cannot be essentially improved in a relatively
short period of time, as in the given case, -a thing experi-
mentally proved by this concrete case. This insignificant
difference is more clearly noticeable in the underneath fig-
ure:

Fig. 1. The results registered in the speed trial

by the pupils included in the pedagogical experiment

Approximately the same tendency was registered

in the case of the analysis of the results from the force test

(push-ups) both for boys as foe girls. (fig. 2).

Fig. 2. The results registered in the force trial

by the pupils included in the pedagogical experiment

If at the initial testing for the boys from the
experimental group the push-up-s average was of
20,06±0,95 times, in the final testing the average pus-up-
s reached 24,28±1,04 times, the difference being of al-
most 4 push-up-s, which represents a statistically signifi-
cant importance (p<0,05). A growth of the number of
push-ups at the end of the pedagogical experiment was
also registered for the boys’ witness group, this being of
approximately 3 push-up-s. Following our mathematical
estimation it was proven that this difference is not statis-
tically significant (p>0,05).

Analyzing the same indicator for the girls from the high-
school level implied in the pedagogical experiment one
can easily see the similar tendency with the boys. For
example,  in the initial testing both the experimental and
the witness group registered indices approximately
equal, the number of push-ups being 8,14±0,57 and re-
spectively 8,21±0,49.

În general, calitatea de vitezã este una destul de
conservativã ºi nu poate fi îmbunãtãþitã esenþial într-o
perioadã de timp relativ scurtã ca în cazul dat – lucru ce
a fost demonstrat experimental în cazul concret. Aceastã
diferenþã nesemnificativã se observã mai clar în figura
de mai jos

Fig. 1. Rezultatele înregistrate la proba de

vitezã a elevilor cuprinºi în experimentul pedagogic

Aproximativ aceeaºi tendinþã a fost înregistratã
în cazul analizei rezultatelor la testul de forþã (flotãri) bãieþi
ºi fete (fig. 2).

Fig. 2. Rezultatele înregistrate la proba de

forþã a elevilor cuprinºi în experimentul pedagogic

 Dacã la testarea iniþialã la bãieþii din grupa
experimentalã media flotãrilor a fost de 20,06±0,95 ori, la
testarea finalã media numãrului de flotãri a atins cifra de
24,28±1,04 ori, diferenþa fiind de aproape patru flotãri,
ceea ce reprezintã o diferenþã semnificativã din punct de
vedere statistic (p<0,05). O creºtere a numãrului de flotãri
la finalul experimentului pedagogic a fost înregistratã ºi în
cazul bãieþilor din grupa martor aceasta fiind de
aproximativ trei flotãri. În urma calculelor matematice s-a
demonstrat cã aceastã diferenþã nu poartã un caracter
semnificativ din punct de vedere statistic (p>0,05).

Analizând acelaºi indicator la fetele din treapta licealã
implicate în experimentul pedagogic se înregistreazã a
tendinþã asemãnãtoare cu cea a bãieþilor



At the end of the pedagogical experiment these
results had a more pronounced progress than the girls’
from the experimental group (10,44±0,55), being signifi-
cant from a statistical point of view (p<0,01) and
9,56±0,51 push-ups in the case of the girls from the wit-
ness group (p>0,05). I t is to be mentioned the fact that
the cumulus of pupils, both for the boys as well as for
the girls is nearly identical in what regards the prepara-
tion level for this test, the variability coefficient varying
between 8 and 9% inside both groups.
Another test proposed evaluating the level of develop-
ment of the force capacity was: arm lifts at the fixed bar
from hanging for boys and from laid hanging for girls.
One can talk about the groups’ homogeneity by analyz-
ing the results from the initial testing of the pupils con-
sidered for the scientific experiment, where for the boys
it was of 5,22±0,31 times in the experimental group  -
5,16±0,32 times. At the end of the experiment both
groups registered pretty significant differences in com-
parison with the final testing, having results of 7,96±0,33
inside the experimental group and 7,88±0,36 lifts inside
the witness group (Fig.3).

Fig. 3. The results registered for the fixed bar

lifts of the pupils included in the pedagogical experi-

ment

In both cases significant differences have been
registered from a statistical point of view (p<0,001), a
thing which indicates the fact that the force is a motric
quality which can be easily developed by applying dif-
ferent means specific to the instruction process, includ-
ing the high-school level.

Another test which indicates the level of the
high-school pupils’force preparation is that of  the “ex-
tensions” made in 30 seconds and “abdominals” in one
minute (fig.4). One has to mention the fact that in both
tests the boys as well as the girls from the witness and
experimental group have essentially improved thei re-
sults at the end of the pedagogical experiment. Thus, in
the boys’ “extensions” test in what the experimental
group is concerned, in the beginning of the research indi-
ces of  46,12±1,65 extensions were registered and to-
wards the end, it reached 59,18±1,79, registering an
increase of approximately 13 extensions, this being sta-
tistically significant (p<0,001). The same tendency is
also noticed in the case of the boys from the witness
group, where the average results were of 45,82±1,53
extensions in the beginning of the experiment and of
56,13±1,64 at its end, proving the back force indices are
significant as welll as in the case of the experimental
group(p<0,001).

Spre exemplu, la testarea iniþialã, atât grupa experimentalã,
cât ºi cea martor înregistrau indici aproximativi egali
numãrul flotãrilor fiind corespunzãtor 8,14±0,57 ºi
8,21±0,49 flotãri. La finalul experimentului pedagogic
aceste rezultate au avut progres ceva mai pronunþat în cazul
fetelor din grupa experimentalã (10,44±0,55) fiind
semnificativ din punct de vedere statistic (p<0,01) ºi
9,56±0,51 flotãri în cazul fetelor din grupa martor (p>0,05).
E de menþionat faptul cã contingentul de elevi, atât la bãieþi,
cât ºi la fete e foarte aproximativ identic, privind nivelul
pregãtirii lor la acest test, coeficientul de variabilitate
variind între 8 ºi 9% la ambele grupe.

Un alt test propus pentru aprecierea nivelului
dezvoltãrii capacitãþii de forþã a fost tracþiuni de braþe la
bara fixã din atârnat pentru bãieþi ºi atârnat culcat pentru
fete. Despre omogenitatea grupelor putem vorbi analizând
rezultatele la testarea iniþialã a elevilor supuºi cercetãrilor
ºtiinþifice, unde la bãieþi a fost de 5,22±0,31 ori în grupa
experimentalã - 5,16±0,32 ori. La finalul experimentului
ambele grupe au înregistrat diferenþe destul de
semnificative faþã de testarea finalã înregistrând rezultate
de 7,96±0,33 în grupa experimentalã ºi 7,88±0,36 de
tracþiuni în grupa martor (Fig.3).

Fig. 3. Rezultatele înregistrate la proba de

tracþiuni la bara fixã a elevilor cuprinºi în

experimentul pedagogic

În ambele cazuri au fost înregistrate diferenþe
semnificative din punct de vedere statistic (p<0,001), lucru
ce ne indicã la faptul cã forþa este o calitate motricã ce
poate fi uºor dezvoltatã aplicând diferite mijloace specifice
în procesul de instruire, inclusiv ºi în treapta licealã.

Un alt test ce indicã la nivelul pregãtirii de forþã a
elevilor treptei liceale este cel de “extensii” în 30 sec ºi
„abdomen” într-un minut (4.).

E de menþionat faptul cã la ambele teste, atât
bãieþii, cât ºi fetele din ambele grupe – martor ºi experi-
ment la finalul experimentului pedagogic ºi-au îmbunãtãþit
esenþial rezultatele. Astfel, la testul „extensii” la bãieþii din
grupa experiment la începutul cercetãrilor s-au înregistrat
indici de 46,12±1,65 extensii ca la finalul acestuia sã atingã
mãrimea de 59,18±1,79 înregistrând o creºtere de
aproximativ treisprezece extensii, aceasta fiind
semnificativã din punct de vedere statistic (p<0,001).
Aceeaºi tendinþã se observã ºi în cazul bãieþilor din grupa
martor, unde rezultatele medii al acesteia au fost de
45,82±1,53 extensii la începutul experimentului ºi
56,13±1,64 la finalul acestuia, demonstrând cã ºi în cazul
grupei experimentale a indicelui de forþã a spatelui
(p<0,001).



Fig. 4. The results registered for the exten-

sions trial for the pupils included in the pedagogical

experiment

Following the results from the back force trial
for the girl groups included in the pedagogical experi-
ment we notice a similar evolution. Thus, in the begin-
ning of the pedagogic experiment the experimental
group of girls registered 32,46±1,37 extensions, while at
the end the result reached was of 38,58±1,32 extensions-
an increase of approximately 6 extensions. In the witness
group these indices have been in the beginning of the
experiment of 32,86±1,28 extensions, in order to arrive
at the end at approximately the same values as the ex-
perimental group (38,26±1,31). In both cases the differ-
ence between the initial and final indicators demon-
strated to be statistically significant (p<0,01). The sec-
ond test indicating the level of development of the
“force” as motric quality, in the given case of the abdo-
men, was the “abdominals” trial- specified in the school
curriculum for all ages, including the high-school one.

 Next, we will analyze the evolution of the ab-
domen trial in the case of the pupils included in the
pedagogical experiment. Thus, for the boys from the
experimental group the number of body lifts from laid to
medium was of 56,94±2,18 times in the beginning of the
pedagogical experiment and of 63,12±2,66 times in the
end. The mathematical estimation demonstrated a sig-
nificant results increase from a statistical point of view
(p<0,05). In the witness group were also registered in-
creases of the body lifts averages, but they were statisti-
cally insignificant  (p>0,05)-the difference being of ap-
proximately six body lifts 55,94±2,18 in th ebeginning
of teh experiment and 61,11±2,59 at its end.

For the girls, irrespective of the fact that at the
end of the pedagogical experiment some increases of the
results of both groups implied were registered, from the
statistical point of view the results proved insignificant
(p>0,05). For example, the experimental group proved
an average of 38,26±3,21 trunk lifts  in the beginning of
the pedagogical experiment, this indicator then reached
43,46±3,29 times, and for the corresponding witness
group the numbers were: 38,31±3,21 and 44,06±3,31.

Fig. 4. Rezultatele înregistrate la proba de

extensii a elevilor cuprinºi în experimentul pedagogic

Urmãrind rezultatele la proba de forþã a spatelui
la grupele de fete, incluse în experimentul pedagogic,
observãm o aceeaºi evoluþie. Astfel, la începutul
experimentului pedagogic grupa experimentalã de fete a
înregistrat 32,46±1,37 extensii ca la finalul acestuia sã
atingã rezultatul de 38,58±1,32 extensii – creºtere de
aproximativ ºase extensii. În grupa martor aceºti indicatori
au fost la începutul experimentului de 32,86±1,28 extensii
ca la finalul acestuia sã ajungã la aproximativ aceleaºi valori
ca ºi grupa experimentalã (38,26±1,31) În ambele cazuri
diferenþa dintre indicatorii iniþiali ºi cei finali s-a demonstrat
a fi semnificativã din punct de vedere statistic (p<0,01).

Cel de-al treilea test ce indicã la nivelul dezvoltãrii
calitãþii motrice „forþa”, în cazul dat al abdomenului, a fost
proba de „abdomen” – probã indicatã în curriculumul ºcolar
pentru toate vârstele, inclusiv ºi pentru cea licealã.

În continuare vom analiza evoluþia probei de ab-
domen în cazul elevilor incluºi în experimentul pedagogic.
Astfel, la bãieþii din grupa experimentalã la începutul
experimentului pedagogic numãrul ridicãrii a corpului din
poziþia culcat în mediu a fost de 56,94±2,18 ori ca la finalul
acestuia sã atingã cifra de 63,12±2,66 ori. Calculele
matematice au demonstrat o creºtere semnificativã a
rezultatelor din punct de vedere statistic (p<0,05).În grupa
martor la fel s-au înregistrat creºteri a mediilor de ridicãri
a corpului, însã acestea au fost nesemnificative din punct
de vedere statistic (p>0,05) – diferenþa fiind de aproximativ
ºase ridicãri de corp 55,94±2,18 la începutul
experimentului ºi 61,11±2,59 la finalul acestuia.

În cazul fetelor, indiferent de faptul cã la finele
experimentului pedagogic s-au înregistrat unele creºteri ale
rezultatelor în ambele grupe implicate în experimentul
pedagogic, acestea însã s-au demonstrat a fi nesemnificative
din punct de vedere statistic (p>0,05). Spre exemplu, grupa
experimentalã la începutul experimentului pedagogic
demonstra în mediu 38,26±3,21 ridicãri de trunchi la
sfârºitul experimentului, acest indicator a ajuns la
43,46±3,29 ori, iar în grupa martor corespunzãtor
38,31±3,21 ºi 44,06±3,31



Fig. 5. The results registered at the abdomen

trial by the pupils included in the pedagogical experi-

ment

One of the indicative trials at the level of devel-
opment of a combined metrical quality is the dribbling
test. It illustrates the level of development of the force-
speed capacity: in the given case it was appreciated by
applying the test of the high jump from standing (6).

We shall mention the fact that inside both boys
and girls groups this motric capacity had a positive dy-
namics at the end of the pedagogical experiment if com-
pared to the indices initially registered.

Thus, for the pupils from the experimental
group the beginning of the pedagogical experiment
brought an average of 31,26±0,76 cm, while in the end
the result was an average of 33,62±0,82 cm. An approxi-
mately similar increase in the height of the jump is to be
noticed for the witness group also: from 30,97±0,68 cm
in the beginning to 33,56±0,76 in the end, in both cases
the difference being statistically significant (p<0,05).

For the girls from both groups, either witness or
experiment, the bettering of the results towards the end of
the pedagogic experiment was an even more pronounced
one, the statistical significance being more obvious
(p<0,001).

As a result, for the female pupils from the experi-
mental group the initial result of the pedagogical experi-
ment was of 25,14±0,32 cm and the end indices were of:
28,86±0,35 cm, with a p<0,001.

For the witness group the averages were of
25,26±0,33 cm initially and 27,81±0,37 cm at the end of
the pedagogical experiment (p<0,001).

Fig. 6. The results registered for dribbling by

the pupils included in the pedagogical experiment

Fig. 5. Rezultatele înregistrate la proba de

abdomen a elevilor cuprinºi în experimentul pedagogic

Una din probele ce indicã la nivelul dezvoltãrii
unei calitãþi motrice combinate este testul de detentã. Acesta
demonstreazã nivelul dezvoltãrii capacitãþii de forþã-vitezã
în cazul dat s-a apreciat prin aplicarea testului de sãriturã
în înãlþime de pe loc (6).

Vom menþiona faptul cã atât în ambele grupe la
bãieþi, cât ºi în grupele de fete aceastã capacitate motricã a
avut o dinamicã pozitivã la finalul experimentului
pedagogic comparativ cu indicii înregistraþi iniþial.

Astfel, la elevii din grupa experimentalã la
începutul experimentului pedagogic rezultatul mediu al
grupei a fost de 31,26±0,76 cm ca la finalul acestuia sã
atingã media de 33,62±0,82 cm. În grupa martor a fost
înregistratã aproximativ aceeaºi creºtere a înãlþimii sãriturii
înregistrând corespunzãtor la iniþierea experimentului –
30,97±0,68 cm ºi la finele acestuia – 33,56±0,76 cm, în
ambele cazuri diferenþa fiind statistic semnificativã
(p<0,05).

În cazul fetelor din ambele grupe, martor ºi ex-
periment, creºterea rezultatelor la sfârºitul experimentului
pedagogic a fost ºi mai pronunþatã semnificaþia statisticã
fiind mai evidentã (p<0,001).

Prin urmare, în cazul grupei experimentale de
eleve rezultatul iniþial al experimentului pedagogic la acest
indicator a fost de 25,14±0,32 cm la finalul acestuia –
28,86±0,35 cm (p<0,001).

La grupa martor corespunzãtor mediile au fost
de 25,26±0,33 cm – iniþial ºi 27,81±0,37 cm la finalul
experimentului pedagogic (p<0,001).

Fig. 6. Rezultatele înregistrate la proba de

detentã a elevilor cuprinºi în experimentul pedagogic



In our opinion this is due to the fact that in the
Physical Education school content at the respective age
multiple means are applied under different forms, which
in their turn favored the development of the force-speed
combined motric quality. According to the school cur-
riculum, different force and speed exercises were applied
quite frequently inside the curricular forms as well as
inside the extracurricular ones, inside the different dy-
namic and sportive games or force and speed exercises,
which did contribute in the end to an improvement of the
results which are force or speed related.

A different motrical quality indicated in the
documents of school Physical Education organization is
the general and local mobility of the pupils of all learn-
ing levels, including the high-school one.
Following the evolution of this metrical quality over the
pedagogical experiment one can generally notice a ten-
dency of increase in the results towards the end of the
experiment, both for the boys and the girls. In the end,
the increase difference of the results was more notice-
able for boys inside both groups- the witness and the
experimental one. The phenomenon applies by the fact
that in the case of the boys the mobility indices for the
beginning of the experiment were very small, the boys
succeeding to improve their mobility in the end of the
pedagogical experiment, with an average of 2-2,5 cm
(Fig. 7).

Fig. 7 The results registered at the mobility

trial for the pupils included in the pedagogical experi-

ment

Thus, inside the initial stage of the experiment
the mobility indices for the boys from the experimental
group were of 3,22±0,76 cm, and in the end of:
5,68±0,80 cm; for the witness group these indices varied
accordingly: 3,25±0,73 cm and 5,71±1,04 cm. The
mathematical estimations signaled an important increase
from a statistical point of view, for both cases: (p<0,05).

Following the dynamics of the results, in the girls’ case it
can be clearly noticed a better mobility even from the
very beginning of the pedagogical experiment. Thus, the
experimental group registered a mobility of 6,21±0,59
cm in the beginning of the experiment, while towards the
end this number increased by approximately 1,5 cm,
reaching 7,65±0,69 cm. Similar results were to be regis-
tered also in the girls from the witness group’s case,
where the results varied between 6,43±0,48 cm at the
beginning of the pedagogical experiment and 7,76±0,58
cm at its end

Acest lucru, dupã pãrerea noastrã, se dovedeºte
faptului cã în conþinutul educaþiei fizice ºcolare la vârsta
respectivã sunt aplicate multiple mijloace sub diferite
forme, care la rândul sãu au favorat dezvoltarea calitãþii
motrice combinate de forþã-vitezã. Conform programului
ºcolar aici s-au aplicat destul de frecvent, atât în cadrul
formelor curriculare, cât ºi a celor extracurriculare, a
diferitor  jocuri dinamice ºi sportive, diferite exerciþii de
forþã ºi vitezã, care în ultima instanþã au contribuit la
sporirea rezultatelor ce þin de calitatea de forþã-vitezã.

O altã calitate motricã indicatã în documentele
de organizare a educaþiei fizice ºcolare este mobilitatea
generalã ºi localã a elevilor tuturor treptelor de învãþãmânt,
inclusiv ºi cea licealã.

Urmãrind evoluþia acestei calitãþi motrice pe
parcursul experimentului pedagogic în general se observã
o tendinþã de creºtere a rezultatelor la finalul
experimentului, atât la bãieþi, cât ºi la fete. În ultima instanþã
diferenþa de creºtere a rezultatelor la sfârºitul
experimentului pedagogic a fost mai pronunþatã la bãieþi
în ambele grupe – martor ºi experiment. Fenomenul dat se
aplicã prin faptul cã în cazul bãieþilor indicatorii mobilitãþii
la începutul experimentului erau foarte mici, reuºind sã-ºi
îmbunãtãþeascã mobilitatea la finalul experimentului
pedagogic în mediu cu 2-2,5 cm (Fig. 7).

Fig. 7 Rezultatele înregistrate la proba de

mobilitate a elevilor cuprinºi în experimentul

pedagogic

Astfel, la bãieþii din grupa experimentalã în stadiul
iniþial al experimentului indicii mobilitãþii erau de
3,22±0,76 cm, iar la final 5,68±0,80 cm, în grupa martor
aceste rezultate au variat corespunzãtor 3,25±0,73 cm ºi
5,71±1,04 cm. Calculele matematice au semnificat o
creºtere semnificativã, din punct de vedere statistic, în
ambele cazuri (p<0,05).

Urmãrind dinamica rezultatelor în cazul fetelor
se observã clar o mai bunã mobilitate a acestora chiar la
începutul experimentului pedagogic. Astfel, grupa
experimentalã la începutul experimentului pedagogic a
înregistrat o mobilitate de 6,21±0,59 cm, iar spre final acest
indice a crescut aproximativ cu 1,5 cm înregistrând
7,65±0,69 cm. Aproximativ aceleaºi rezultate au fost
înregistrate ºi în cazul fetelor din grupa martor, unde
rezultatele au variat între 6,43±0,48 cm la începutul
experimentului pedagogic ºi 7,76±0,58 cm la finalul
acestuia.



. Because in a relatively short period of time
(one year of study) it wasn’t possible to have a sudden
increase in the girls’ mobility from inside both groups,
the differences demonstrated to be less important from a
statistical point of view (p>0,05).

Practically, for all the documents of Physical
Education school organization, the resistance capacity
was permanently under the attention of specialists, being
a pretty important motrical quality not only for the
Physical Education discipline as a study object, but also
for the multilateral development of pupils at all ages.

Following the evolution of this motric quality
one can notice an improvement tendency in the boys, as
well as the girls’ results.
In the boys’ from the experimental group case the 100m
resistance running result was an average of 3,86±0,03
min, while in the end, the numbers improved up to
3,70±0,03 min. For the boys from the witness group the
results were in the following range: 3,84±0,03 min to
3,52±0,03 min, demonstrating a statistically significant
growth during the pedagogical experiment (p<0,05).

Fig. 8. The results registered for the resistance

running by the pupils included in the pedagogical ex-

periment

For the girls, the respective indicators had a
more pronounced evolution. Thus, the girls from the
experimental group ran 1000m in 4,02±0,04 min at the
beginning of the pedagogical experiment and in
3,54±0,03 min at its end. In what regards the girls from
the witness group, the same tendency of increase of re-
sults was registered, these being of 4,05±0,05 min in the
beginning and of 3,57±0,03 min at the very end. The
mathematic estimations demonstrated in both cases a
significant increase from a statistical point of view
(p<0,01). As a consequence, the resistance quality at the
respective age may be and it is necessary to have it de-
veloped by applying different specific means under dif-
ferent forms of organization of the school Physical Edu-
cation, both for boys and for girls.

Finally, the last combined motric quality under
progress during the pedagogic experiment was skillful-
ness. As indicated in the 2nd chapter of the thesis, this
quality evolved by going through a special lay-out, with
different obstacles, where the time of over-passing them
was registered. It is not to be neglected the fact that both
boys groups, as well as both girl groups implicated in the
research made showed obvious progress at the end of the
pedagogical experiment.

Deoarece într-o perioadã relativ scurtã (un an de
studii) nu a fost posibilã o creºtere bruscã a mobilitãþii
fetelor din ambele grupe diferenþele s-au demonstrat a fi
nesemnificative din punct de vedere statistic (p>0,05).

Practic în toate documentele de organizare a
educaþiei fizice ºcolare  capacitatea de rezistenþã a fost în
permanenþã în atenþia specialiºtilor fiind o calitate motricã
destul de importantã nu numai pentru disciplina „Educaþia
fizicã” ca obiect de studiu, ci ºi pentru dezvoltarea
multilateralã a elevilor de toate vârstele.

Urmãrind evoluþia acestei calitãþi motrice se
observã o tendinþã de îmbunãtãþire a rezultatelor, atât la
bãieþi, cât ºi la fete.
În cazul bãieþilor din grupa experimentalã la începutul
experimentului pedagogic rezultatul alergãrii de
rezistenþã la 100m a fost în mediu de 3,86±0,03 min ca
la finalul acestuia sã se îmbunãtãþeascã pânã la
3,70±0,03 min. La  bãieþii din grupa martor rezultatele
au fost cuprinse între 3,84±0,03 min ºi 3,52±0,03 min
demonstrând o creºtere statistic semnificativã pe
parcursul experimentului pedagogic (p<0,05).

Fig. 8.Rezultatele înregistrate la proba de

alergare de rezistenþã a elevilor cuprinºi în

experimentul pedagogic

În cazul fetelor indicatorii respectiv au avut o
evoluþie ºi mai pronunþatã. Astfel, în grupa experimentalã
la începutul experimentului pedagogic fetele în mediu au
alergat distanþa de 1000 m în 4,02±0,04 min ca la finalul
acestuia rezultatele sã creascã pânã la 3,54±0,03 min.

La fetele din grupa martor a fost înregistratã
aceeaºi tendinþã de creºtere a rezultatelor la începutul
experimentului acesta fiind de 4,05±0,05 min., iar la final
de 3,57±0,03 min. Calculele matematice în ambele cazuri
au demonstrat o creºtere semnificativã din punct de vedere
statistic (p<0,01). Prin urmare, calitatea de rezistenþã la
vârsta respectivã poate ºi este necesar de a fi dezvoltatã
prin aplicarea diferitor mijloace specifice în diferite forme
de organizare a educaþiei fizice ºcolare, atât la bãieþi cât ºi
la fete.

În sfârºit, ultima calitate motricã combinatã
evoluatã pe parcursul experimentului pedagogic a fost
îndemânarea. Aceasta dupã cu a fost indicat în capitolul II
al tezei, a fost evoluatã prin  intermediul parcurgerii unui
traseu special cu diferite obstacole, unde se înregistra timpul
parcurgerii acestuia.



Thus, the boys’ experimental group went
through this run obtaining an average of 17,25±0,29 sec
in the beginning of the pedagogical experiment, improv-
ing this result toward the end and reaching an average of
16,44±0,27 sec. In the witness group the results did not
differ to a large extent at the beginning of the pedagogi-
cal experiment, being of 17,31±0,31 sec and reaching
the better time of 16,52±0,29 sec in the end. The differ-
ence between the two groups demonstrated to be statisti-
cally significant (p<0,001).

Approximately identical was also the girls’ situ-
ation for the skillfulness evolution during the pedagogi-
cal experiment.

Fig. 9. The results registered in the skillful-

ness trial by the pupils included in the pedagogical

experiment

The experimental group at the beginning of the
experiment went through the motric run in 19,75±0,17
sec, bettering this result at the end of the experiment by
reaching 16,75±0,19 sec. In the witness group these indi-
ces were of 18,56±0,19 sec in the early stage and respec-
tively of 16,32±0,17 sec in the end. The mathematical
estimations underlined a statistical significant difference
in both cases (p<0,001).

Conclusions: we may confirm that the organi-
zation of the school Physical Education in the given case
and at the high-school level, with an increased heft, and
with a direct view to the pupils’ theoretical preparation
did not negatively influence the level of the pupils’
physical preparation. In some cases, as for example the
force trials- resistance and speed, for both the boys and
the girls from the experimental groups the results were
superior to the results of the witness group pupils, where
the Physical education was traditionally organized. The
phenomenon may be explained by the fact that the ex-
perimental group pupils, having a richer general and
specific theoretical knowledge, better understood the
effect and necessity of a good physical preparation,
which led to the practice of a conscious physical exer-
cise which in its turn finally led to the increase of the
physical preparation indices, this contributing to reach-
ing a basic Physical Education objective for the high-
school pupils.

E de menþionat faptul cã ambele grupe de bãieþi,
precum ºi ambele grupe de fete implicate în cercetãrile
întreprinse au demonstrat un progres evident la finalul
experimentului pedagogic. Astfel, grupa experimentalã de
bãieþi la începutul experimentului pedagogic a parcurs
traseul în mediu în 17,25±0,29 sec îmbunãtãþindu-ºi acest
rezultat la finalul experimentului pânã la 16,44±0,27 sec.
În grupa martor rezultatele nu au diferenþiat cu mult la
începutul experimentului pedagogic fiind de 17,31±0,31
sec ca la finalul acestuia sã atingã timpul de 16,52±0,29
sec. Diferenþa dintre cele douã înregistrãri în ambele grupe
s-a demonstrat a fi statistic semnificativã (p<0,001).
Aproximativ identicã a fost situaþia în cazul fetelor la
evoluarea îndemânãrii pe parcursul experimentului
pedagogic

Fig. 9. Rezultatele înregistrate la proba de

îndemânare a elevilor cuprinºi în experimentul

pedagogic

Grupa experimentalã la începutul experimentului
a parcurs traseul motric în 19,75±0,17 sec  îmbunãtãþindu-
ºi acest rezultat la finalul experimentului pânã la
16,75±0,19 sec. În grupa martor aceºti indicatori au fost
corespunzãtor la începutul experimentului – 18,56±0,19
sec, iar la finalul acestuia – 16,32±0,17 sec. Calculele
matematice au scos în evidenþã în ambele cazuri o diferenþã
statisticã semnificativã (p<0,001).

Concluzii: putem confirma faptul cã organizarea
educaþiei fizice ºcolare, în cazul dat la nivelul treptei liceale,
cu o pondere sporitã, privind pregãtirea teoreticã a elevilor
n-a influenþat negativ nivelul pregãtirii fizice a elevilor. În
unele cazuri, spre exemplu, la probele de forþã, rezistenþa
ºi îndemânarea, atât la fete, cât ºi la bãieþi în grupele
experimentale rezultatele au fost superioare faþã de
rezultatele elevilor din grupa martor, unde educaþia fizicã
a fost organizatã tradiþional. Fenomenul dat poate fi lãmurit
prin faptul cã elevii grupei experimentale având un bagaj
de cunoºtinþe teoretice generale ºi specifice mai bogat, au
înþeles mai bine efectul ºi necesitatea unei bune pregãtiri
fizice, fapt ce a conºtientizat practicarea exerciþiului fizic
ce a dus în ultima instanþã la sporirea indicilor pregãtirii
fizice, care la rândul sãu a contribuit la atingerea unui
obiectiv de bazã al educaþiei fizice al elevilor treptei liceale.
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Introduction
In different practical situations it is wished to

select groups from inside a population (sportsmen, pu-
pils, students) as homogenous as possible, in view of
bettering its instruction level by applying some programs
of differential preparation.

In order to eliminate the population’s extremes
the “homogeneity method” may be used. The group’s
homogeneity level is given by the length of the selection
interval. In function of the necessity of selecting this
group, the group’s organizer (teacher, coach, coordina-
tor) will choose the size of the homogeneity interval and
can for example make this selection considering the re-
sults obtained by the group’s members, either the qualifi-
cations from the arbitration papers of the last “n” games
or those from the training session from between games,
or by taking into consideration the individual qualities of
each member from the selected population.

Content:
If the selection is reported to the results ob-

tained by each particular subject during trainings or dur-
ing the anterior games, the group’s homogeneity will be
reported to each one’s constancy during the activity in
question.

For the situation that the selection takes place
for a group, the group’s homogeneity will report to re-
sults thus obtained by this group.

Example:
A lot of 15 subjects were given marks for the

technical, tactical, physical preparation (trials and con-
trol norms established by the coach or teacher) and also
for the psychological preparation during several
trainings from between two games, obtaining the follow-
ing results:

By selecting the homogenous groups, the im-
provement of the subjects’ preparation level is pursued,
by the application of some specific programs. As a ho-
mogeneity interval the value 1 versus X is chosen (the
smaller by one values compared to X, as well as the val-
ues bigger by one will be taken into consideration).

DETERMINAREA GRUPELOR DE
OMOGENITATE

A UNUI COLECTIV ÎN VEDEREA ELABORÃRII
ªI APLICÃRII

UNOR PROGRAME DE PREGÃTIRE
DIFERENÞIATÃ

                                                                                   Autor:
lect. univ. dr. Butnariu Mihaela

                                                                    Facultatea de
Educaþie Fizicã ºi Sport din Piteºti

Cuvinte cheie: grupe de omogenitate, interval de
omogenitate, matricea grupãrilor, pregãtire diferenþiatã.

Introducere:
În diferite situaþii practice se doreºte selectarea

unor grupuri cât mai omogene dintr-o populaþie  (sportivi,
elevi, studenþi etc.), în vederea îmbunãtãþirii nivelului de
instruire a acestora prin aplicarea unor programe de
pregãtire diferenþiatã.

Pentru a putea elimina extremele populaþiei se
poate folosi metoda ,,grupelor de omogenitate”. Gradul
de omogenitate al grupului este dat de mãrimea intervalului
de selecþie. În funcþie de necesitatea alegerii acestui grup,
organizatorul (profesorul, antrenorul, coordonatorul etc.)
grupului va alege mãrimea intervalului de omogenitate ºi
poate face aceastã selecþie, de exemplu,  în funcþie de
rezultatele obþinute de membrii grupului, fie cã este vorba
de aprecierile din foile de arbitraj de la ultimele ,,n” jocuri,
fie din timpul antrenamentelor dintre meciuri, fie þinând
cont de calitãþile individuale ale fiecãrui membru al
populaþiei selectate.

Conþinut:
Dacã selecþia se raporteazã la rezultatele obþinute

de fiecare subiect în parte, în  decursul antrenamentelor
sau meciurilor anterioare, omogenitatea se va raporta la
constanþa fiecãruia în timpul activitãþii urmãrite.

În situaþia în care selecþia se va face pentru un
grup, atunci omogenitatea grupului se va raporta la
rezultatele obþinute de acest grup.

 Exemplu:
Un lot de 15 subiecþi a fost notat la pregãtirea

tehnicã, tacticã, fizicã (probe ºi norme de control stabilite
de profesor sau antrenor) ºi la pregãtirea psihologicã, pe
timpul mai multor antrenamente dintre douã meciuri,
obþinându-se urmãtoarele rezultate:

Prin selectarea grupurilor omogene se urmãreºte
îmbunãtãþirea nivelului de pregãtire a subiecþilor prin
aplicarea unor programe specifice pe grupe de omogenitate.
Se alege ca interval de omogenitate valoarea 1 faþã de X,
(se vor lua în calcul atât valorile mai mari cu 1 faþã de  X,
cât ºi valorile mai mici cu 1 faþã de X).

Astfel se pot realiza cinci tipuri de omogenitate:



Thus, five types of homogeneity can be real-
ized:

1. From the point of view of the technical prepara-
tion;

2. From the point of view of the tactical prepara-
tion;

3. From the point of view of the physical prepara-
tion;

4. From the point of view of the psychological
preparation

5. From the point of view of the general average
obtained.

From a technical point of view the homogeneity is of: X
= 7,82
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1. din punct de vedere al pregãtirii tehnice;
2. din punct de vedere al pregãtirii tactice;
3. din punct de vedere al pregãtirii fizice;
4. din punct de vedere al pregãtirii psihologice;
5. din punct de vedere al mediei generale obþinute.

Omogenitatea din punct de vedere al pregãtirii
tehnice: X = 7,82
Se realizeazã graficul valorilor (fig.1)

                                                                           Fig. nr. 1



The values’ graphic is realized:  (fig.1)
Note: Id= right-side interval (the bigger area, with the value
of the homogeneity interval selected versus X ;

Is= left-side interval (the smaller area, with the
value of the homogeneity interval selected versus X).
The following groups homogenous towards the average
are thus obtained:

Gr
1+/7,82 

= 7 subjects (1,4,5,6,9,10,13),
Group 1 on the right side of the 7,82-that is the

group situated between the value of the arithmetic average
and the value bigger by 1 than the average, where 1 repre-
sents the value of the homogeneity interval selected, and
1,4,5,6,9,10,13 represents the current number of the sub-
ject in table 1.

Gr
1+/7,82  

is in the right-side interval.
Gr

2+/7,82 
=2 subjects (7,15). Group 2 from the right

side of 7,82-thai is the group from between the value 1
number bigger than the average and the value bigger by 2
than the average.

Similarly, we can found the Gr
1-/7,82

 = 2 subjects
(11,14).

Gr
2-/7,82

 = 4 subjects (2,3,8,12).
One can notice that four value groups are obtained

this way, and three types of programs of technical prepara-
tion can be effectuated, as Gr

1+ 
and Gr

1- 
have approximately

the same preparation level and can this way pass through
the same training program compared to the groups Gr

2+

and Gr
2- 

for which specific training programs will be put
together.

From the tactical preparation point of view the
homogeneity is of X = 8,26.

The values’ graphic is realized (fig no.2)

 

The groups with are homogenous if compared to the aver-
age are thus obtained:

Notã: Id = interval la dreapta (zona mai mare, cu valoarea
intervalului de omogenitate ales faþã de X);

           Is = interval la stânga (zona mai micã, cu
valoarea intervalului de omogenitate ales faþã de X).

Se obþin astfel grupãrile omogene faþã de medie:
Gr

1+/7,82 
= 7 subiecþi (1,4,5,6,9,10,13),

Gruparea 1 la dreapta  faþã de 7,82 – adicã
gruparea cuprinsã între valoarea mediei aritmetice ºi
valoarea cu 1 mai mare decât media, unde 1  reprezintã
valoarea intervalului de omogenitate ales, iar
1,4,5,6,9,10,13 reprezintã numãrul curent al subiectului în
tabelul 1.

Gr
1+/7,82 

se aflã în intervalul la dreapta.
Gr

2+/7,82 
=2 subiecþi (7,15) Gruparea 2 la dreapta

faþã de 7,82 – adicã gruparea cuprinsã între valoarea cu 1
mai mare decât media ºi valoarea cu 2 mai mare decât
media.

În mod similar se aflã ºi  Gr
1-/7,82

 = 2 subiecþi
(11,14)

Gr
2-/7,82

 = 4 subiecþi (2,3,8,12)
Se observã, astfel, cã se obþin patru grupe valorice

pentru care se pot efectua trei tipuri de programe de
pregãtire tehnicã, deoarece Gr

1+ 
ºi Gr

1-
 au aproximativ

acelaºi nivel de pregãtire ºi deci vor putea efectua acelaºi
program de pregãtire, comparativ cu grupele Gr

2+ 
ºi Gr

2-

pentru care vor fi întocmite programe de pregãtire specifice.
Omogenitatea din punct de vedere al pregãtirii
tactice:  X = 8,26
Se realizeazã graficul valorilor (fig.2)

                                                                           Fig. nr. 2 Se obþin astfel grupãrile omogene faþã de medie:
Gr

1+/8,26 
= 5 subiecþi (2,5,6,13,15),

Gr
2+/8,26 

=1 subiect (10)
Gr

1-/8,26
 = 7 subiecþi  (4,7,8,9,11,12,14)

Gr
2-/8,26

 = 2 subiecþi (1,3)



Gr
1+/8,26 

= 5 subjects (2,5,6,13,15),
Gr

2+/8,26 
=1 subjects (10)

Gr
1-/8,26

 = 7 subjects (4,7,8,9,11,12,14)
Gr

2-/8,26
 = 2 subjects (1,3).

It is thus noticed that four value groups are ob-
tained in order to effectuate three types of tactical prepa-
ration programs, as Gr

1+ 
and Gr

1-
have approximately the

same preparation level compared to groups Gr
2+ 

and Gr
2-

for which specific preparation programs are realized.
From the point of view of the physical prepara-
tion the homogeneity is X = 7,81.

The values; graphic is realized (fig no 3).
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The homogenous groups if average compared are ob-
tained this way:

Gr
1+/7,81 

= 6 subjects (2,5,7,8,9,11),
Gr

2+/7,81
=2 subjects (10,15)

Gr
1-/7,81

= 6 subjects (1,4,6,12,13,14)
Gr

2-/7,81
= 1 subjects(3).

It is thus noticed that four value groups are ob-
tained and that for these three types of physical prepara-
tion, as Gr

1+ 
and Gr

1-   
have approximately the same prepa-

ration level and may as such effectuate the same training
program, compared to the groups Gr

2+ 
and Gr

2- 
or which

specific preparation programs will be realized.
From the point of view of the psychological prepa-

ration, the homogeneity is of: X = 8,08.
The values’ graphic is drawn (fig.4)
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Se observã, astfel, cã se obþin patru grupe valorice
pentru care se pot efectua trei tipuri de programe de
pregãtire tacticã, deoarece Gr

1+ 
ºi Gr

1-
 au aproximativ

acelaºi nivel de pregãtire ºi deci vor putea efectua acelaºi
program de pregãtire, comparativ cu grupele Gr

2+ 
ºi Gr

2-

pentru care vor fi întocmite programe de pregãtire specifice.
Omogenitatea din punct de vedere al pregãtirii
fizice: X = 7,81

Se realizeazã graficul valorilor (fig.3).

Fig. nr. 3
Se obþin astfel grupãrile omogene faþã de medie:
Gr

1+/7,81 
= 6 subiecþi (2,5,7,8,9,11),

Gr
2+/7,81

=2 subiecþi (10,15)
Gr

1-/7,81
= 6 subiecþi  (1,4,6,12,13,14)

Gr
2-/7,81

= 1 subiecþi (3)
Se observã, astfel, cã se obþin patru grupe valorice

pentru care se pot efectua trei tipuri de programe de
pregãtire fizicã, deoarece Gr

1+ 
ºi Gr

1-
 au aproximativ acelaºi

nivel de pregãtire ºi deci vor putea efectua acelaºi pro-
gram de pregãtire, comparativ cu grupele Gr

2+ 
ºi Gr

2- 
pentru

care vor fi întocmite programe de pregãtire specifice.
Omogenitatea din punct de vedere al pregãtirii
psihologice: X = 8,08
Se realizeazã graficul valorilor (fig.4)

                                Fig.nr. 4



The following homogenous groups compared to the av-
erage are composed:

Gr
1+/8,08 

= 7 subjects (5,6,7,8,9,10,15),
Gr

2+/8,08
=0 subjects

Gr
1-/8,08

= 7 subjects (1,3,4,11,12,13,14)
Gr

2-/8,08
= 1 subject (2).

It is as a consequence observed that three value
groups are obtained and for these groups two types of psy-
chological preparation programs may be effectuated, since
Gr

1+ 
and Gr

1- 
 have approximately the same preparation level

and may pass through the same training program, com-
pared with the group Gr

2- 
  for which a specific preparation

program will be undergone.
From the point of view of the general average

obtained, the homogeneity is of: X  = 8.
The values’ graphic is this way realized (fig no.5).

The homogenous groups if average compared are
thus obtained:

Gr
1+/8 

= 6 subjects (5,6,7,9,10,15),
Gr

2+/8
=0 subjects

Gr
1-/8

= 9 subjects (1,2,3,4,8,11,12,13,14)
Gr

2-/8
= 0 subjects
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It is thus observed that two value groups are obtained and
for these two one only preparation program may be elabo-
rated, for Gr

1+ 
and Gr

1-
 have approximately the same prepa-

ration level and as a consequence, the analyzed lot is ho-
mogenous from the point of view of the general average
obtained, though if analyzing the subjects separately, on
preparation types (technical, tactical, physical and psycho-
logical), groups lacking in homogeneity have resulted, ac-
cording to the groups’ matrix presented in Appendix no.1.

Conclusions:
-When the purpose is the selection of a group as homog-
enous as possible it is not enough to analyze, while deter-
mining the homogeneity degree, only the final values (the
general average of the results) because, as demonstrated
in “the groups’ matrix”, if each component entering the
average calculation is analyzed, the partial results (on com-
ponents) indicate non-homogeneity cases. These results
offer the chance of identifying some particular situations
which can be modeled by specific means in view to bring-
ing them to the homogeneity area.

Se obþin astfel grupãrile omogene faþã de medie:
Gr

1+/8,08 
= 7 subiecþi (5,6,7,8,9,10,15),

Gr
2+/8,08

=0 subiecþi
Gr

1-/8,08
= 7 subiecþi  (1,3,4,11,12,13,14)

Gr
2-/8,08

= 1 subiect(2)
Se observã, astfel, cã se obþin trei grupe valorice

pentru care se pot efectua douã tipuri de programe de
pregãtire psihologicã, deoarece Gr

1+ 
ºi Gr

1-
 au aproximativ

acelaºi nivel de pregãtire ºi deci vor putea efectua acelaºi
program de pregãtire, comparativ cu grupa Gr

2- 
pentru care

va fi întocmit un program de pregãtire specificã.

Omogenitatea din punct de vedere al mediei
generale obþinute: X = 8
Se realizeazã graficul valorilor (fig.5)
Se obþin astfel grupãrile omogene faþã de medie:
Gr

1+/8 
= 6 subiecþi (5,6,7,9,10,15),

Gr
2+/8

=0 subiecþi
Gr

1-/8
= 9 subiecþi  (1,2,3,4,8,11,12,13,14)

Gr
2-/8

= 0 subiecþi

Fig. nr. 5
Se observã, astfel, cã se obþin douã grupe valorice

pentru care se poate elabora un singur program de pregãtire,
deoarece Gr

1+ 
ºi Gr

1-
 au aproximativ acelaºi nivel de

pregãtire ºi deci lotul analizat este omogen din punct de
vedere al mediei generale obþinute, deºi analizând separat
subiecþii, pe tipuri de pregãtire (tehnicã, tacticã, fizicã ºi
psihologicã),  au rezultat grupuri lipsite de omogenitate,
conform matricei grupãrilor prezentatã în Anexa 1.

Concluzii:
- Atunci când se doreºte selectarea unui grup cât

mai omogen nu este suficient sã analizãm, în determinarea
gradului de omogenitate, numai valorilor finale (media
generalã a rezultatelor), deoarece, aºa cum se demonstreazã
în ,,matricea grupãrilor”, dacã se analizeazã fiecare
componentã care intrã în calculul mediei, rezultatele
parþiale (pe componente) relevã situaþii de neomogenitate.
Aceste rezultate dau posibilitatea identificãrii unor situaþii
particulare ce pot fi modelate prin mijloace specifice în
vederea aducerii acestora în zona de omogenitate.



-The “groups’ matrix” offers the possibility of putting to-
gether some differentiated preparation programs for the
subjects in function of the components of the physical train-
ing (technical, tactile, physical and psychological prepa-
ration) they are deficient at.
-The “groups’ matrix” objectively shows the real prepa-
ration level of each subject and allows to focus the ef-
forts in the direction of the homogeneity of all prepara-
tion types

      Appendix 1      Anexa nr 1

- ,,Matricea grupãrilor” oferã posibilitatea
întocmirii unor programe de pregãtire diferenþiatã
a subiecþilor în funcþie de componentele
antrenamentului sportiv (pregãtirea tehnicã,
tacticã, fizicã, psihologicã) la care sunt deficitari.

- ,,Matricea grupãrilor” relevã într-un mod obiectiv
nivelul real de pregãtire al fiecãrui subiect ºi
permite canalizarea eforturilor în direcþia
omogenizãrii la toate tipurile de pregãtire.
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APPLYING THE VIDEOMETRIC METHOD FOR
THE ANALYSIS OF THE EXECUTION TECH-

NIQUES ON THE ARTISTIC AND
COREOGRAPHIC ELEMENTS INSIDE THE AR-

TISTIC GYMNASTICS

By University Lecturer and
Doctor CARMEN MANOLE

Key words: video feed-back, videometrics, the inter-seg-
ments angle, artistic and choreographic elements

Abstract: La videometrie represente l’ une des methodes
objectives qui s est avere d’ un soutienne reel dans la
mesure et l’ enregistrement des donnees relatives aux
characteristiques angulaires inter – segmentaires des
elements artistiques moins mesurables. La videometrie sert
a mesurer en degres l’ angle d ‘ouvertures inter-
segmentaires en position maximale maintenue.

Introduction:
One of the now-a-days main social occurrences

is the performance sport which constitutes a means by
which the peoples affirm their biological potential, and a
series of psychical characteristics such as educational and
organizing efficiency.

The artistic gymnastics has evolved in a spectacu-
lar manner, the development of the contest trials content
up to some incredible limits being possible due to the con-
siderable reduction of the age of the major performances
at a world level and also due to the novelties brought in-
side the training contemporary concept.

Artistic gymnastics uses natural exercises as well
as exercises conceived by the human mind, scientifically
chosen and organized, that is, by taking into consideration
the hygienic, anatomic, physiological and biomechanical
arguments.

In female gymnastics the higher performances are
only reached through the fulfillment of two fundamental
prerequisites: maximal exercise difficulty and their min-
gling into a form that is both original and artistic.

Competition preparation, trainings presuppose
gaining answers at certain scientifically based points of
view with regard to the main aspects of human behaviour
in general and of the female gymnast in particular; what is
taken into account here is the contest or adversary con-
frontation.

After finalizing each competition it is necessary
to put together an exercise evaluation which must first of
all be oriented towards establishing the statistical data, the
inter-segments measurements, a fact which is done on the
basis of the video recordings and all the necessary obser-
vations.

The evaluation must finally lead to knowledge
enriching for having the trainings and exercise better
marked during competitions.

APLICAREA METODEI VIDEOMETRICE DE
ANALIZÃ A TEHNICII DE EXECUÞIE ASUPRA
ELEMENTELOR ARTISTICE ªI COREGRAFICE
ÎN GIMNASTICA ARTISTICÃ

                                                         Lect.univ.dr.
                                     CARMEN MANOLE

Cuvinte cheie: video feed back-ul, videometria,
unghi intersegmentar, elemente artistice ºi coregrafice

Abstract
La videometrie represente l une des methodes

objectives qui s est averie d un soutiene riel dans la mesure
et l enregistrement des donnees relatives aux
caracteristiques angulaires iner – segmentaires des ele-
ments artistiques moins mesurables. La videometrie sert
a mesurer en degres l engle d ouverstures inter-
segmentaires en position maximale mentenue.

Introducere:
Unul dintre marile fenomene sociale din zilele
noastre este sportul de performanþã ce constituie
astãzi un mijloc prin care popoarele îºi afirmã
potenþialul biologic, o seamã de calitãþi psihice,
precum ºi eficienþa educaþionalã ºi organizatoricã.

Gimnastica artisticã s-a dezvoltat în mod
spectaculos, dezvoltarea conþinutului probelor de concurs
pânã la limite incredibile a fost posibilã datoritã reducerii
considerabile a vârstei marilor performanþe la nivel mondial
ºi a noutãþilor aduse în conceptul contemporan de
antrenament.

Gimnastica artisticã foloseºte exerciþii naturale ºi
cele concepute de mintea omului, alese ºi întocmite în mod
ºtiinþific, adicã þinând seama de considerente de ordin
igienic, anatomic, fiziologic ºi biomecanic.

În gimnastica femininã performanþele înalte se
ating numai prin îndeplinirea a douã cerinþe de ordin pri-
mordial: dificultate maximã a exerciþiilor ºi împletirea lor
într-o formã originalã ºi artisticã.

Pregãtirea pentru competiþie, antrenamentele
presupun obþinerea de rãspunsuri la anumite puncte de
vedere fundamentate ºtiinþific, privind aspecte de bazã ale
comportamentului uman în general ºi a gimnastei în spe-
cial, privind confruntarea în concurs ºi cu adversarul în
cadrul competiþiei.

Dupã finalizarea oricãrei competiþii, este necesar
sã se realizeze o evaluare a exerciþiilor, ce trebuie sã fie
orientatã în primul rând spre stabilirea pe baza
înregistrãrilor video ºi observaþiilor necesare, a datelor
statistice, mãsurãtorilor intersegmentare.

Evaluarea trebuie sã conducã în final la
îmbogãþirea cunoºtinþelor prin care antrenamentul ºi
exerciþiile pot fi mai bine punctate în competiþie.



The reference area:
It is very important for the coach to always know

the sportsmen’s evolution from one training session to an-
other, from one contest to another, in order to enter the
best prepared female gymnasts, the ones that best pro-
gressed over the time, in competitions.

In order to do that, one of the most efficient analy-
sis means is the “videometrical method” which is an ob-
jective, quantitative one, having as purpose the gathering
of numeric information concerning the movement, length,
angles, times, speeds and their emphasis in graphics or
tables which are either on-line or off –line. The training
may be thus oriented in function of the objective param-
eters of the current technical level and one can also com-
pare it to the model considered. We researched only on the
basis of that part which does not ask for specialized soft-
ware, but only for graphic programs to draw on the video
image.

Example:
The inter-segments angle of opening is measured using
degrees, in a maintained maximal position. The measure-
ment is done by video registration and image analysis with
the marking of three points: the pubis, as an angle origin,
the knee at the support point, and the knee at the see-saw
leg. It is written down in degrees in function of the indi-
vidual performance.

Table no. 1- INITIAL TESTING  - TEST 1

No. First and last name Alternatively maintaining feet in a maximum ample position, 5 seconds

from standing, Grand battement - T 1

Forward (<) Lateral (<) Backwards (<)

Left Right Left Right Left Right

1 M L 122 123 128 120 115 123

2 T A 128 125 135 139 133 144

3 D F 137 128 135 129 125 129

4 S G 111 105 122 112 135 124

5 G A 123 115 122 113 140 131

6 C A 130 133 129 126 146 175

7 ª R 118 126 110 117 128 135

8 ª C 122 128 126 125 131 133

9 Þ M 125 115 120 120 130 126

10 C A 118 119 122 125 135 127

11 P A 115 110 127 115 141 130

12 T C 121 115 125 122 131 136

X 122,5 120,16 125,08 121,91 132,5 134,41

S 6,97 8,35 6,78 7,59 8,07 14,04

Cv 5,69 6,95 5,42 6,23 6,09 10,44

Domeniul de referinþã
Pentru antrenor este foarte important sã cunoascã
permanent evoluþia sportivilor de la un antrenament
la altul, de la un concurs la altul, pentru a le folosi în
competiþie gimnastele cel mai bine pregãtite, cu cea
mai bunã evoluþie de-a lungul timpului.

Pentru aceasta una dintre cele mai eficiente
metode de analizã metoda videometricã, este o metodã
obiectivã, cantitativã ºi are ca scop culegerea de informaþii
numerice privind parametrii miºcãrii, lungimi, unghiuri,
timpi, viteze ºi evidenþierea lor în grafice sau tabele on-
line sau off –line. Antrenamentul poate fi orientat astfel
parametric din punct de vedere al parametrilor obiectivi ai
nivelului curent tehnic ºi compararea sa cu modelul.  Am
utilizat în cercetare numai acea parte care nu necesitã pro-
gram software specializat, ci doar programe de graficã ce
pot desena pe imaginea video.

Exemplu:
Se mãsoarã în grade unghiul de deschidere

intersegmentar, în poziþie maximã menþinutã. Mãsurarea
se face prin filmare video ºi analizã pe imagine cu marcarea
a trei puncte: pubis, ca origine al unghiului ºi genunchi a
piciorul de sprijin, genunchi la piciorul de balans. Se
consemneazã în grade performanþa individualã.

Tabelul nr. 1- TESTARE INIÞIALÃ  - TESTARE 1



Table no.2  -FINAL TESTING

No. First and last name Alternatively maintaining feet in a maximum ample position, 5 seconds

from standing, Grand battement-T1

Forward (<) Lateral (<) Backwards (<)

Left Right Left Right Left Right

1 M L 128 132 135 131 125 134

2 T A 135 144 144 149 145 147

3 D F 153 140 145 139 135 136

4 S G 135 141 133 128 145 138

5 G A 134 133 132 124 148 141

6 C A 139 145 138 136 150 179

7 ª R 131 146 130 127 136 142

8 ª C 134 142 132 134 144 147

9 Þ M 136 133 136 131 140 135

10 C A 134 142 133 140 150 142

11 P A 128 125 138 129 149 147

12 T C 131 125 135 137 142 144

X 134,8 137,33 135,91 133,75 142,41 144,33

S 6,567,46 4,67 6,91 7,45 11,86

Cv 4,865,43 3,44 5,17 5,23 8,22

t 8,914 8,135 9,912 16,773 12,220 7,771

Graphic no 1 – THE WALL BAR– The evolution of
the averages for the Grand Battement from standing

trial

Tabelul nr.2 TESTARE FINALÃ

Graficul nr 1 - BARA DE PERETE – Evoluþia
mediilor la proba Grand Battement din stând



On the basis of interpreting the results from test
no 1. (the wall bar– grant battement) one can notice the
significant improvement of the generalization capacity
under the conditions and with demands specific to the
motric, artistic and choreographic aptitudes.

Conclusions:
>The videometric method is easy to put into prac-

tice by specialists;
>This method does not require special apparatus

but the video camera and Tv monitor;
>We recommend the large scale application of

the video technique in general, in order to understand the
mechanisms and guide artistic and choreographic prepa-
ration trainings on objective reasoning.

Pe baza interpretãrii rezultatelor la testul nr.1 (bara
de perete – grant battement) se observã îmbunãtãþirea
semnificativã a capacitãþii de generalizare în condiþii ºi cu
cerinþe specifice a aptitudinilor motrice, artistice ºi
coregrafice.

Concluzii
>Metoda videometricã este uºor de aplicat în

practicã de cãtre specialiºti
>Aceastã metodã nu necesitã dotãri speciale decât

camerã video ºi monitor TV.
> Recomandãm aplicarea pe scarã largã a tehnicii

video în general pentru înþelegerea mecanismelor ºi
dirijarea antrenamentelor de pregãtire artisticã ºi
coregraficã pe considerente obiective.
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CONTRIBUTIONS REGARDING THE TECHNI-
CAL PREPARATION OF THE FEMALE JUNIOR
VOLEYPLAYERS III (13-14 YEARS) THROUGH

THE GLOBAL METHOD

By Mateescu Adriana Daniela from the University of
Piteºti

Key words: technical preparation, global method, volley-
ball
Introduction:

The technical performances accomplished in com-
petitions by more and more clubs and sporting associa-
tions from Romania, as well as practicing volley at an in-
ternational level constantly direct, along with some other
phenomena, the bettering of the volley players training
methodology, beginning with the initiation age up until the
highest preparation model. The multi-valent and multi-lat-
eral training is thus assured, by creating new structures
and precise action technologies for each volley player cat-
egory. Present in the learning plan and school curriculum,
the volley game is one of the means participating in the
process of reaching the main objectives and the general

Presentation of the selected subject groups:
Two groups that were worked with inside the ex-

periment are: the witness group and the experimental one,
both composed of teenagers of 13-14 years old.

The experimental group was composed of the
L.P.S. – C.S.S. Piteºti female sport players, while the wit-
ness group was composed of female pupils from the Gen-
eral  School No2 and practicing volley in an organized
manner inside the sport club.

Staging the activity that took place inside the ex-
periment During stage I of our research, corresponding to
the first semester of the school year 2007-2008, we used
as a research method the pedagogical observation and in-
quiries under the form of “yes” or “no” questionaries, which
allowed us to underline the necessity of introducing the
global method of both specific physical training and tech-
nical preparation. We consider this first stage as a test and
approval experiment allowing us to elaborate a method-
ological content under an improved shape, corresponding
to the training process for the female volley groups of 13-
14 years. The second stage of our research was led during
the second semester of the 2007-2008 school year and took
place at the Pitesti School No 2.

The experiment began with an initial testing and
ended with a final evaluation for the next technical norms
and test trials:

-the two hands pass from above
-the two hands pass from the ground;
-the serve.
The final testing was done in May, close to the

end of semester II. The third stage contained the actual
testing and the final results were analyzed in comparison
with the results of the witness group, for which the activity
unfolded according to the requirements of the school cur-
riculum.

CONTRIBUÞII PRIVIND PREGÃTIREA

TEHNICÃ PRIN METODA GLOBALÃ LA

VOLEIBALISTELE JUNIOARE III (13-14 ANI)

Mateescu Adriana Daniela

Universitatea din Pitesti
Cuvinte cheie: pregãtire tehnicã, metoda globalã,

volei
Introducere
Performanþele realizate în competiþie de cãtre tot

mai multe cluburi ºi asociaþii sportive din România, precum
ºi practicarea voleiului pe plan internaþional, dirijeazã per-
manent, o datã cu alte fenomene, ºi perfecþionarea
metodologilor de pregãtire a voleibaliºtilor începând de la
vârsta iniþierii pânã la cele mai înalte modele de pregãtire
astfel încât sã se asigure o pregãtire polivalentã ºi
multilateralã prin crearea de noi structuri ºi tehnologii de
acþionare precise pentru fiecare categorie de voleibaliºti.

Prezent în planul de învãþãmânt ºi în programa
ºcolarã, jocul de volei se înscrie printre mijloacele care
participã la realizarea principalelor obiective ºi sarcinilor
generale ale educaþiei fizice:

a) formarea deprinderilor de practicare autonomã
a jocului de volei;

b) asigurarea ºi întãrirea sãnãtãþii, recreare ºi
refacere intelectualã;

c) realizarea unei pregãtiri multilaterale;
d) formarea þinutei corecte ºi dezvoltarea

armonioasa a organismului.
Urmãrind conþinutul programei constatãm ca

activitatea în acest sens poate fi îmbunãtãþitã
Noutate
În baza cercetãrilor s-au elaborat mijloace eficiente privind
metoda globala in pregãtirea jucãtoarelor de volei junioare
III (13-14 ani).
Scopul lucrãrii
Scopul lucrãrii este sã se elaboreze eficiente mijloace de
pregãtire tehnicã prin metoda globalã.
Ipoteza
 Utilizând metoda globalã în procesul de instruire, vom
obþine rezultate superioare, comparativ cu rezultatele
obþinute prin metodele clasice, prevãzute în programa
ºcolarã.
Organizarea cercetãrii

Rezultatele cercetãrii noastre urmãresc creºterea
parametrilor de pregãtire tehnicã cu ajutorul unor metode
noi bazate pe simplitate si utilitate. La începutul cercetãrii
s-a studiat – in vederea obþinerii de rezultate edificatoare
– conþinutul programelor ºcolare elaborate de Ministerul
Educaþiei Naþionale pentru învãþarea voleiului la clasele
cu program special, cât ºi modul în care acestea contribuie
la eficientizarea ºi economicitatea efortului de învãþare în
jocul de volei. În vederea verificarii ipotezelor de lucru
ale experimentului, am procedat la eºalonarea acestuia pe
parcursul întregului an scolar (septembrie 2007 – mai
2008).



During this period, the training sessions for the
experimental group took place in accordance with the
L.P.S.-C.S.S training program.

In stage 4, the results were centralized and inter-
preted form a statistic-mathematical point of view.

In order to obtain a very precise presentation we
made use of and illustrated graphics that allowed a clearer
vision over the registered phenomenon, as well as tables,
attaching a comparative analysis of the efficiency of the
trials realized (the Student test) to show the significance
and real value by use of numbers.

The research was realized in October 2007 when
the two groups were put together: the witness and the ex-
perimental one.

I have to also mention that the focus of the re-
search was the development of the motrical qualities of
both teams.

The technical preparation evolved according to
the demands of the school curriculum, the operations on
each technical level being echeloned gradually, to respect
the accessibility principle.

We afterwards proceeded to listing all the means
that might influence the instruction. At the beginning of
the school year we selected specific structures appropriate
to the game conditions which may accelerate the training
process (the global method).

Three control trials were selected at the level of
the school curriculum, these trials being accessible to the
witness group, but not being conclusive for the experiment
group that also passed some supplementary F.V.R tests to
have the progress value checked.

The technical control tests common to both groups
are:

a) the two hands wall pass from above-was ex-
ecuted in one minute in a place of 60/60 cm drawn on the
wall, at 2,50 meters’ high and at a 2 meters’ distance from
the wall.

b)the two hands wall pass from below was ex-
ecuted in one minute, in a  place of 60/60 cm drawn on the
wall, at 2,50 meters’ high and at a 2 meters’ distance from
the wall.
             The free choice serve –the norm is of 8 successful
serves out of 10 total ones. The experimental group served
in the second half of the game area, while the witness group
made the free choice serve (from above or from below),
without delimiting the space of the opposite field.
The technical control trials specific to the experimental
group are the following:

a) serving from the upper front- oriented towards
the half of the areas 1 and 5 of the opposite field. The
F.V.R norm is of 3 executions per each area.

b) gaining the ball when it’s served-realized in a
space of 3/3 m in between the 2-3 areas, from Z5,Z6,Z1
from light service made by the coach.
 For the age of 13, the F.V.R. request is of 3 successful
take-over-s out of 5, and for 14 years: 4 out of 5 total ones.
           c) the fair reply-executed form area 4. For those
aged 13 the F.V.R demand is of 3 successful serves out of
5.    The action techniques used inside the experimental
group underline the relation between the specific techni-
cal preparation and the physical preparation one

Prezentarea lotului de subiecti
În cadrul experimentului am lucrat cu douã grupe –

cea martor ºi cea experimentalã - ambele de 13-14 ani.
Grupa experimentalã a fost compusã din sportive

ale L.P.S. – C.S.S. Piteºti, iar grupa martor a fost compusã
din eleve ale Sc. Gen. Nr. 2 care au practicat voleiul în
mod organizat în cadrul cercului sportiv.

Etapizarea activitãþii desfãsurate în cadrul
experimentului

Etapa 1 a cercetarii noastre care a corespuns
semestrului I al anului 2007-2008, am folosit ca metodã
de cercetare observaþia pedagogicã ºi anchetele sub formã
de chestionare închise, care ne-au permis sã evidenþiem
necesitatea introducerii metodei globale de pregatire fizicã
specificã ºi pregatire tehnicã.

Aceastã primã etapã e consideratãde noi un experi-
ment de verificare ºi aprobare, ce ne-a permis sã elaboram
un conþinut metodologic, într-o formã îmbunãtãþitã care sã
corespundã procesului de antrenament la grupele de
voleibaliste de 13-14 ani.

Etapa a -2- a a cercetãrii noastre, a corespuns
semestrului II al anului scolar 2007-2008 ºi s-a desfasurat
la ªcoala nr. 2 Piteºti.

Experimentul a început cu o testare iniþialã ºi s-a
încheiat cu o testare finalã pentru urmatoarele norme ºi
probe de control tehnice:

- pasa cu doua maini de sus;
- pasa cu doua maini de jos;
- serviciul;

Testarea finalã s-a realizat în luna mai, aproape de
sfârsitul semestrului II.

Etapa a-3-a conþine desfãºurarea experimentului
propriu-zis, iar  rezultatele finale au fost analizate
comparativ cu rezultatele grupei martor, grupã la care
activitatea s-a desfãºurat dupa cerinþele programei de
învãþãmânt.

În aceastã perioadã, antrenamentele grupei
experimentale s-au desfãºurat în conformitate cu programul
de pregatire al L.P.S. – C.S.S.

În etapa a – 4 - a rezultatele obþinute au fost
centralizate ºi interpretate din punct de vedere statistico-
matemetic.

Pentru o prezentare cât mai exactã, am utilizat ºi
reprezentat grafice ce mi-au permis o viziune mai clarã
asupra fenomenului înregistrat, precum ºi tabele ce prezintã
o analizã comparativã a eficienþei probelor realizate (testul
Student), arãtând semnificaþia ºi valoarea realã în cifre.
Programarea continutului

Cercetarea am început-o în luna octombrie 2007
când am stabilit cele douã grupe, experiment ºi martor.

Mentionez cã am urmarit dezvoltarea calitãþilor
motrice la ambele grupe.

Pregãtirea tehnicã s-a desfãºurat conform cerinþelor
programei de învatamant, operaþiile pe fiecare element
tehnic, fiind eºalonate în mod gradat, astfel încât sã respecte
principiul accesibilitãþii.



With such a regard, the means tested as most efficient, to-
gether with the dosage and constant value, were put into
chards enclosing the next 5 parameters:
-the purpose of the exercise;
-the description of the exercise;
-motivation;
-details (the number of players participating in the action,
the execution time, number of series repetitions, series
number, pauses between series, total number of repetitions
and the total number allocated );
-the value of the exercise.
           The exercises are passed into a gradual order for
each technical element, then in structures of more techni-
cal elements and towards the end the exercises come closer
to the game model by organizing the three hits. In the or-
ganizing chards of the three hits, the exercises were thus
considered gradually:
- a simple circuit, without an adversary;
- a passive adversary circuit;
- an active adversary circuit.
            The motivation parameter shows the dominant char-
acter (technical, physical, physical-technical, tactical).
For the parameter- value of the exercise, we have men-
tioned:

- the complexity degree of the exercise (small, av-
erage, high);

- the exercise efficiency (good, very good);
- the execution effort- given by the value of the heart

rhythm (slight:100-200 pulses/min; average:120-
140 pulses/min; 140-160 pulses/min).

            The action techniques may be also used in the
preparation of the other age categories, in function of the
objective proposed for the lesson the number of serial rep-
etitions and the series number being increased and the pause
being enlarged or reduced.
             If a tactical element is introduced the motivation
exercise may also change, the exercise passing from a tech-
nical into a technical-tactical one.
              The activity unfolded inside the experimental
group was put into practice in 4 training sessions each week.
According to the purpose, the technical preparation was
oriented per means allowing us a global preparation (serve-
take-over-step-attack; attack-blockage-self-blockage etc)
and faster leading us towards the final objective: the game.
              Action techniques used in preparing the experi-
ment group with a physical-technical and technical-tacti-
cal aspect:
              Example:
              The exercise purpose: the repetition of the tech-
nical elements: serve, blockage, step, attack, take-over from
attack.
Exercise description:

Complex: serve, blockage, passing, attack, redraw zone

5, attack take-over.

Simple circuit on a field.

Motivation :

Physical-technical aspect.

Am procedat apoi la nominalizarea tuturor
mijloacelor care pot influenþa instruirea. La începutul anului
ºcolar am selecþionat structuri specifice, apropiate
condiþiilor de joc, care pot accelera procesul de instruire
(metoda globalã).

Pentru partea tehnicã au fost alese 3 probe de con-
trol la nivelul programei ºcolare, accesibile grupei martor,
neconcludente însã pentru grupa de experiment care a trecut
ºi niste probe suplimentare ale F.R.V pentru a putea fi
verificatã valoarea progresului.

Probele de control tehnice comune ambelor grupe
sunt:

a) pasa cu douã mâini de sus la perete – a fost
executatã în timp de un minut, într-un spaþiu desenat pe
perete de 60/60 cm, la înalþime de 2,50 m ºi 2 m depãrtare
de perete

b) pasa cu douã mâini de jos la perete – a fost
executatã în timp de un minut, într-un spaþiu desenat pe
perete de 60/60 cm, la înalþime de 2,50 m si 2 m depãrtare
de perete

Serviciul la alegere – norma este de 8 servicii
reuºite din 10. Grupa experimentalã a realizat serviciul
în a doua jumãtate de teren, iar grupa martor a realizat
serviciul liber la alegere (de sus sau de jos), fãrã
delimitarea spaþiului din terenul advers.

Probele de control tehnice specifice grupei
experimentale sunt:

a) serviciul de sus din faþã – orientat spre jumãtatea
zonelor 1 ºi 5 ale terenului advers. Norma F.R.V este de 3
execuþii din 5 pe fiecare zonã.

b) Preluarea din serviciu – realizatã într-un spaþiu
de 3/3 m între zonele 2-3, din Z5,Z6,Z1 la serviciu uºor
realizat de antrenor.

Pentru vârsta de 13 ani cerinþa F.R.V este de 3
preluãri reuºite din 5, iar pentru vârsta de 14 ani de 4
preluãri reuºite din 5.

c) Atacul pe drept – executat din zona 4. Pentru
vârsta de 13 ani cerinþa F.R.V. este de 3 reuºite din 5, iar
pentru vârsta de 14 ani de 4 reuºite din 5.

Tehnicile de acþionare utilizate în cadrul grupei
experimentale pun în evidenþã relaþia dintre pregãtirea
tehnicã ºi pregãtirea fizicã specificã. În acest sens,
mijloacele testate ca fiind cele mai eficiente, împreunã
cu dozarea ºi valoarea constatatã, au fost trecute pe
fiºe care cuprind 5 parametrii:

- scopul exerciþiului;
- descrierea exerciþiului;
- motivaþia;
- detalii (numãrul de jucãtori care participã la acþiune,
timpul de execuþie, numãr de repetãri în serie, numãr
de serii, pauze între serii, numãr total de repetãri ºi
timpul total afectat);
- valoarea exerciþiului.

Exerciþiile sunt trecute într-o ordine gradatã
pentru fiecare element tehnic, apoi în structuri de mai
multe elemente tehnice iar pe final exerciþiile se apropie
de modelul de joc prin organizarea celor trei lovituri.
La fiºele de organizare a celor 3 lovituri exerciþiile au
fost gradate astfel:



Details:
The number of players participating in the action:6;
The time accorded to each action: 30 min;
The number of series:4;
The number of series repetitions:10;
The pause between series: 1 min;
The total number of repetitions:40;
The total time afforded: 25 min;
The distance covered: 750 m.
The exercise value:
Complexity: average;
The determined efficiency: good.;
Effort during which there are executed under-maximal
140-160 pulsations per minute.

Figure no1:
The research results and the interpretation of the data
obtained in the control trials
Following the last testing applied on the two groups, we
passed to processing the information obtained through
statistical-mathematical methods in order to find the
values of the arithmetic averages, of the standard varia-
tion, of the variability coefficient, results in each trial,
from the two test periods (October and May).

- circuit simplu fãrã adversar;
- circuit cu adversar pasiv;
- circuit cu adversar activ;

Parametrul motivaþia exerciþiului arata
caracterul dominant (tehnic, fizic, fizico-tehnic, tactic).

La parametrul – valoarea exerciþiului sunt trecute:
- gradul de complexitate al exerciþiului (mic, mediu,
mare);
- eficienta exerciþiului (buna, foarte buna);
- efortul la care se executã – prin valoarea ritmului
cardiac (uºor 100-200 pulsaþii/min, mediu 120-140
pulsaþii/min, submaximal 140-160 pulsaþii/min, maxi-
mal 160-180 pulsaþii/min)

Tehnicile de acþionare pot fi utilizate ºi în
pregãtirea celorlalte categorii de vârstã, în funcþie de
scopul propus în lecþie mãrindu-se numãrul de repetãri
în serie, numãrul de serii, mãrind sau micºorând pauza.

Dacã se introduce un element de tacticã se poate
schimba ºi motivaþia exerciþiului, devenind din element
tehnic element tehnico-tactic.
Activitatea pe care am desfãºurat-o la grupa
experimentalã s-a concretizat în patru antrenamente
sãptãmânal.
Pregãtirea tehnicã a fost orientatã conform scopului
propus pe mijloace care sã ne permitã o instruire globalã
( servici-preluare-pas-atac; atac-blocaj-autodublaj, etc.)
ºi care sã ne conducã cât mai repede spre obiectivul

Tehnici de acþionare utilizate în pregãtirea grupei ex-
periment cu aspect fizico-tehnic ºi tehnico-tactic
 Exemplu:
Scopul exerciþiului: repetarea elementelor tehnice:
serviciu, blocaj, pas, atac, preluare din atac.

Descrierea exerciþiul:

Complex : serviciu, blocaj, pasa, atac, retragere zona 5,

preluare din atac.

Circuit simplu într-un teren.

Motivaþie :

Aspect fizico-tehnic.

Detalii :

Nr. de jucãtori care participã la acþiune : 6 ;

Timpul afectat unei acþiuni : 30’’ ;

Nr. de serii : 4 ;

Nr. de repetãri în serie : 10 ;

Pauza între serii : 1’ ;

Nr. total de repetãri : 40 ;

Total timp afectat : 25’ ;

Distanþa parcursã : 750 m ;

Valoarea exerciþiului :

Complexitate : medie ;

Eficienþa constatatã : bunã ;

Efort la care se executã : submaximal, 140-160 pulsaþii /

minut



Centralizing table no1 with the tests for technical trials
for the experiment group, the 6th B form, General

School No2, Piteºti

Centralizing table no2 with the technical trials testing for
the witness group, the VII-th D form, General School
No2, Piteºti

Tabel centralizator nr. 1
Cu testarea la probele tehnice pentru grupa experiment,
clasa a VI-a B, Sc. Gen nr. 2, Piteºti

Tabel centralizator nr. 2
Cu testarea la probele tehnice pentru grupa martor, clasa
a VII-a D, Sc. Gen nr. 2,Pitesti

Rezultatele cercetãrii ºi interpretarea datelor obþinute în
probele de control În urma efectuarii ultimei testãri a
celor douã grupe, am trecut la efectuarea prelucrãrii
datelor prin metode statistico – matematice pentru  a
constata valorile mediei aritmetice, a abaterii standard, a
coeficientului de variabilitate, rezultate din fiecare
probã, din cele douã perioade de test (octombri, mai).



GRAPHIC NO.1 The arithmetic average: the two hands
upper pass –the experimental group

GRAPHIC NO.2 The Arithmetic Average: the two
Hands Upper Pass – the Witness Group

Table A – Statistical Data Concerning the Values of the
Indicators Obtained in the Student Test at the Upper Pass

Trial With both Hands.

GRAFICUL NR.1 Media aritmeticã – pasa cu douã
mâini de sus – grupa experimentalã

GRAFICUL NR.2 Media aritmeticã - pasa cu douã
mâini de sus – grupa martor

Tabel A – date statistice privind valorile indicatorilor
obþinute la testul Student la proba pasa cu douã mâini de

sus



The upper pass with both –interpreting results
                 From the centralizing tables 1 and 2 for the up-
per pass with both hands trial one can notice that  for the
initial testing the arithmetic average of the experimental
group was of 49,25 executions, while that of the witness
group was of 23,25 executions. As noticed also in the graph-
ics 1 and 2, in the final testing there is an improvement of
the arithmetic average by 6,07 executions (meaning 60,75
executions)  for the experimental group; for the witness
group the improvement is of 3,88 executions (meaning
30,75 executions).
                By taking into calculus the average difference,
there is a pretty great variation (30) for the experimental
group, which means that the applied method is a suitable
one. For the witness group also there can be remarked a
slight bettering, but it is not a significant one.
                The values for the standard variation present
pretty great differences from one group to another, in the
initial and final testing (table A).
                From the same table A we notice that for the
experimental group the homogeneity is large, the variabil-
ity coefficient being of 9,99.
                Not to be forgotten that after doing the calculus
with the help of the Student test we notice a significance
degree of p< 0,001 for the experimental group and t ‘s
value is of 14,703, which represents a significant progress
on this stage, a fact which is also noticed in the witness
group, t being of 12,103.
               The percentage dynamics reflect the difference
between the progress of the two groups: the witness group
with a slight progress of 18,93 %, while the experimental
group registered a real progress of 24,39 %.

Pre-conclusions
                The experimental group of the 6th form in Gen-
eral School No 2, Piteºti registered a significant progress
from the initial to the final testing, this evolution being
proved by the statistical data obtained through the statisti-
cal-mathematical calculus and by the Student test results.
               Some progress was also present inside the wit-
ness group, but not as significantly as the one accomplished
by the experimental group.  In conclusion, the training pro-
gram applied on the experimental group confirms its se-
lection as being a good one, the progress being realized by
virtue of this program.
Once the basis of the preparation was set, the tradition was
to be continued at a superiour level from the way it was
started, in what regards the program classes from inside
the sport high schools, while here the objectives are com-
pletely different ones.
Conclusions:
             From a technical point of view, precision and ex-
ecution speed thus increased, an improvement of the up-
per service execution and attack hit being detected.
             A slight changing in the execution of the lower
two hands take-over, a fact which presupposes working
mostly on this segment of the technical preparation.
             The action techniques, especially those that pre-
suppose the use of the three hits specific to the game of
volley had a major contribution to the optimizing of the
technical instruction process.

Pasa cu douã mâini de sus  - interpretarea rezultatelor.
Din tabelele centralizatoare 1 ºi 2 ale testarii la

proba de pasa cu douã mâini de sus se observã cã la testarea
iniþialã, media aritmeticã a grupei experimentale a fost de
49,25 execuþii, iar media aritmeticã a grupei martor a fost
de 23,25 execuþii . Dupa cum se observã ºi din graficele 1
ºi 2, la testarea finalã se constatã o îmbunãtãþire a mediei
aritmetice cu 6,07 execuþii (adicã 60,75 execuþii) pentru
grupa experimentalã, iar la grupa martor îmbunãtãþirea este
de 3,88 execuþii (adicã 30,75 execuþii).

Calculând diferenþa mediilor, la grupa
experimentalã se constatã o diferenþã destul de mare (30)
de unde rezultã un semn ca metoda aplicatã este optimã.
ªi la grupa martor se constatã o micã îmbunããaþire dar
care este nesemnificativã. Valorile abaterii standard
prezintã diferenþe destul de mari, de la o grupã la alta, la
testarea initialã ºi cea finalã (tabelul A). Tot din tabelul A,
observãm ca la grupa experimentalã omogenitatea este
mare, coeficientul de variabilitate având valoarea de 9,99

 De asemenea, în urma calculelor facute cu ajutorul
testului Student observãm ca la grupa experimentala pragul
de semnificaþie este < 0,001 iar valoarea lui ‘’ t’’ calculat
este de 14,703, ceea ce reprezintã progresul semnificativ
al acestei grupe, fapt ce se observã ºi la grupa martor,
valoarea lui ‘’t’’ calculat fiind de 12,103. Dinamica
procentualã reflectã diferenþa dintre progresul celor douã
grupe astfel : grupa martor având un uºor progres de 18,93
%, pe când grupa experimentalã a înregistrat un real progres
cu 24,39 %.
Constatari

Grupa experimentalã a clasei a VI-a a ªcolii
generale numarul 2 Piteºti a înregistrat un progres
semnificativ de la testarea iniþialã la cea finalã, dovadã
fiind datele statistice obþinute prin calcule matematico-
statistice ºi prin calcularea testului Student.

- Un progres a existat ºi la grupa martor, dar nu este
aºa de semnificativ ca cel realizat de grupa
experimentalã.
- Deci, programul de pregatire aplicat pe grupa
experimentalã, confirmã alegerea lui ca bunã, iar
progresul realizat se datoreazã acestui program.
- Odatã fiind puse bazele pregatirii, acestea vor fi
capabile sã continue la un nivel superior ce s-a început
în primii ani, la clasele cu program din cadrele liceelor
sportive, iar  aici cu totul altele vor fi obiectivele.

Concluzii
- Din punct de vedere tehnic au crescut precizia ºi
viteza de execuþie astfel constatîndu-se o îmbunãþire
a execuþiei serviciului de sus ºi a loviturii de atac.
- Se constatã o uºoara oscilare în realizarea preluarii
cu douã mâini de jos fapt ce presupune lucrul cu
precadere spre aceastã laturã a pregatirii tehnice
- Tehnicile de acþionare, în special cele ce presupun
realizarea celor trei lovituri specifice jocului de volei,
au avut o contribuþie majorã în optimizarea procesului
de instruire tehnicã.
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STUDY REGARDING THE EFFICIENCY OF THE
USE OF THE MEANS FOR DEVELOPING THE
DÉTENTE INSIDE THE HANDBALL TRAINING

By University Doctor and Lecturer Iancu Aurel   from
the Valahia University of Targoviºte
Abstract

La réalisation des tests d’efforts permet de

déterminer et de contrôler le niveau et l’évolution

physique des sportifs lors de l’entraînement et cela tout

au long de la saison sportive. Un groupe de 14 sportives,

cadets de handball a réalisé une épreuve d’effort sous la

forme d’un travail intermittent d’une durée de 2’ à base

de 4 séries de 15’’ de sauts maximaux entrecoupé de 15’’

de récupération sur une plate-forme de force. L’étude

est centré pour calculer les puissances moyennes relatives

développées sur les 10 premiers sauts de chaque série.
The detente is the biometrical quality which al-

lows for the discontinuous movement evolution and repre-
sents the capacity to accumulate great tension inside a
motrical act (the slow preparation act) which we name pre-
beating, followed by a sudden relaxation (the explosion
phase). During the slow preparation phase the body seg-
ments flexion, gathering around the body weight center,
while in the explosion stage the segments suddenly relax,
drawing away from the weight center.

The détente may be considered a secondary qual-
ity to speed, a simple variant of the explosion speed, this
being active only in the second phase. The first phase, the
slow, preparation one is equally important compared to
the explosion one. To this the critical moment of suddenly
passing from one phase to another is added. The essential
characteristic of the détente remains its discontinuous struc-
ture, from which its particular efficiency ensues.

The energy produced by the organism with a view
to executing the jump appears under the form of the jump
détente, a biometric quality, thus named by comparison
with the détente phenomenon met in Physics and consist-
ing of realizing a high pressure inside a small space, fol-
lowed by a sudden relaxation. The détente, the force by
which the human body may win for a while over the grav-
ity force only represents the sum of the upward and for-
ward impulses applied to the main gravity center by the
various movements of the segments at the beat time.

STUDIU PRIVIND EFICIENÞA UTILIZÃRII
MIJLOACELOR DE DEZVOLTAREA A

DETENTEI ÎN CADRUL ANTRENAMENTULUI
DE HANDBAL

 Conf.univ.dr. Iancu Aurel, Universitatea Valahia din
Tîrgoviºte

Abstract
La réalisation des tests d’efforts permet de

déterminer et de contrôler le niveau et l’évolution phy-
sique des sportifs lors de l’entraînement et cela tout au
long de la saison sportive. Un groupe de 14 sportive, ca-
dets de handball a réalisé une épreuve d’effort sous la
forme d’un travail intermittent d’une durée de 2’ à base de
4 séries de 15’’ de sauts maximaux entrecoupé de 15’’ de
récupération sur une plate-forme de force. L’étude est
centré pour calculer les puissances moyennes relatives
développées sur les 10 premiers sauts de chaque série.

Detenta este calitatea biomotricã ce permite
desfãºurarea discontinua a miºcãrilor si consta in
capacitatea de acumulare in cadrul unui act motor a unei
tensiuni mari (faza lenta pregãtitoare) pe care o denumim
prebãtaie urmatã de o destindere brusca (faza de explozie).
In faza lentã pregãtitoare segmentele corpului se flecteazã,
adunându-se in jurul centrului de greutate al corpului, iar
in cea de explozie, segmentele se destind brusc, depãrtându-
se de centrul de greutate.

Detenta nu poate fi considerata o calitate
secundara a vitezei, o simpla varianta a vitezei de explozie,
ceasta intrând in acþiune abia in faza a doua.

Prima faza, cea lenta de pregãtire este de o
importanta egala cu cea de explozie. La aceasta se adaugã
momentul critic  al trecerii bruºte de la o faza la alta.
Caracteristica esenþialã a detentei rãmâne deci structura ei
discontinua, din care rezulta însãºi eficienta ei particulara.

Energia dezvoltata de organism in vederea
executãrii sãriturii ne apare sub forma detentei de sãriturã,
o calitate biomotricã, numita astfel prin comparaþie cu
fenomenul de detenta întâlnit in fizica, ce consta din
realizarea unei presiuni mari intr-un spaþiu mic, urmata de
o destindere brusca. Detenta, forþa prin care corpul omenesc
poate învinge pentru un moment forþa gravitaþiei nu
reprezintã deci, in ultima instanþã decât suma impulsurilor
in sus si înainte, imprimate centrului de greutate principal
de diversele miºcãri ale segmentelor, in momentul bãtãii.



The conducted experiments have shown that the
gravity center lifts at 72% during the beat moment on ac-
count of the extension force of the inferior beat limb, 15%
due to the oscillation of the inferior member up and for-
ward and 13% to the lift of the superior limbs. By means
of a good coordination, the helping elements may come to
be used with a maximum profit.

Methods:
The subjects: The handball team, CSS Târgoviºte, 14 play-
ers with an average age of 26,01.

Procedure:
Hidro-metric measurements, height, weight, the segments
length;
Motric measurements, 30 m speed, vertical jump on both
legs on the Miron Georgescu modified platform, INCS
Bucharest provider, testing at CCPU Piteºti.

Results
The results in the vertical jump on the Miron Georgescu
platform are the following:
Târgoviºte Handball.

1. Voica Florin
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,646  0,178   0,280 4,125  5,502   A
2,646  0,178   0,280 4,125  5,502   D
2,538  0,171   0,289 3,275  2,203  S
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,54 -95,92 0,11 4,08.

Observations:
• Disequilibrium in the force-speed relation at the

level of the inferior limbs, against speed;
• The quality of the force control function of posi-

tion- very good in both speed conditions (small and high
speed);

• The capacity of controlling the equilibrium- very
good level; well developed self-perceptive qualities;

• In conditions of isometric effort with a com-
manded intensity:

- The reaction speed to a stimulus is a good one.
- The maximum speed of force growth is very good;
- Good intensity control of the isometric effort, with

slight problems of task conformation;
Recommendations:

• Orienting training towards speed.
• Control on isometric contractions.

2. Radu Tudor Adrian
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
5,010  0,392  0,202 3,719 9,175
3,482  0,253  0,260 3,842 1,720
3,549  0,269  0,275 2,476 2,569
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,02 -40,34 -0,07 -1,93

Experimentele fãcute au arãtat ca centrul de
greutate in momentul bãtãii se ridica la 72% pe seama forþei
de extensie a membrului inferior de bãtaie, 15% datorita
pendularii membrului inferior in sus si înainte si 13%
ridicãrii membrelor superioare. Printr-o buna coordonare,
elementele ajutãtoare pot ajunge sa fie utilizate cu maxi-
mum de profit.
Metode
Subjecþii: Echipa de handbal CSS Târgoviºte, 14
jucãtori cu vârsta medie 26,01
Procedurã

Mãsurãtori antropometrice, înãlþime.greutat, lungimea
segmentelor
Mãsurãtori motrice, vitezã 30m, sãriturã verticalã de pe
ambele picioare pe platforma Miron Georgescu
Modificatã, furnizor INCS Bucureºti, testarea  la CCPU
Piteºti
Results
Rezultatele la sãritura verticalã pe platforma Miron
Georgescu sunt urmãtoarele
Handbal Târgoviºte
1. Voica Florin
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,646  0,178   0,280 4,125  5,502   A
2,646  0,178   0,280 4,125  5,502   D
2,538  0,171   0,289 3,275  2,203  S
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,54 -95,92 0,11 4,08

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea vitezei;
· Calitatea controlului de forþã în funcþie de

poziþie – foarte bunã în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza de reacþie la un stimul este bunã.
- Viteza maximã de creºtere a forþei este foarte

bunã;
- Controlul intensitãþii efortului izometric bun, cu

probleme mici de adaptare la sarcinã;
Recomandãri:

· Orientarea antrenamentului spre vitezã.
· Control  pe contracþii izometrice

2. Radu Tudor Adrian
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
5,010  0,392  0,202 3,719 9,175
3,482  0,253  0,260 3,842 1,720
3,549  0,269  0,275 2,476 2,569
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,02 -40,34 -0,07 -1,93



Observations:
• The quality of the force control function of posi-

tion- very good in both speed conditions (small and high
speed);

• The capacity of controlling the equilibrium – av-
erage level –weak, with possibilities of improvement;

• In conditions of isometric effort with a com-
manded intensity (the superiour limbs):

- Has progressed in the sense of a growth in the
maximal speed of force increase;

- The reaction speed, as well as the anticipation are
well good;

- The neuro-muscular control in an isometric re-
gime is good.

Recommendations:
• Training of the capacity to control equilibrium.
• To reach the stage of decreasing the adjustment

time and task completion time, by improvement
of the neuro-muscualr control in a isometric re-
gime of the superior limbs.

3. Popescu Petrisor
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,700  0,198  0,317 6,045 5,324
2,700  0,198  0,317 6,045 5,324
2,872  0,216  0,319 4,343 5,320
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,87 -106,38 -0,17 -6,38
Observations:

• Disequilibrium in the force-speed relation at the
level of the inferior limbs, against speed;

• The quality of the force control function of posi-
tion- very good in both speed conditions (small and high
speed), with improvement possibilities;

• The capacity of controlling the equilibrium- very
good level; well developed self-perceptive qualities;

• In conditions of isometric effort with a com-
manded intensity (the superiour limbs):

- The maximum growth speed in what force devel-
oped by the superior limb is concerned is much
too small if compared to the left one;

- The reaction speed is good in the case of both
arms;

- Has good control in maintaining a task under iso-
metric effort conditions .

Recommendations:
• Orientation of the training towards force.
• To have the increase of the maximum growth

speed taken under observation, especially in what the right
superior limb is concerned.

4. Paraschiv Claudiu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,599  0,179  0,294 4,354 4,198
2,599  0,179  0,294 4,354 4,198
2,627  0,181  0,292 2,960 2,103
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,63 -101,10 -0,03 -1,10

Constatãri:
· Calitatea controlului de forþã în funcþie de

poziþie – foarte bunã, în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
mediu - slab, cu posibilitãþi de îmbunãtãþire;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- A progresat în sensul sporirii vitezei maxime de
creºtere a forþei.

- Viteza de reacþie ºi anticiparea foarte bunã;
- Controlul neuro-muscular în regim de izometrie

este bun;
    Recomandãri:

· Antrenarea capacitãþii de control a echilibrului.
· Sã se ajungã la micºorarea timpului de adaptare

ºi de realizare a sarcinii, îmbunãtãþindu-se
controlul neuro-muscular în regim de izometrie
a membrelor superioare.

3. Popescu Petrisor
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,700  0,198  0,317 6,045 5,324
2,700  0,198  0,317 6,045 5,324
2,872  0,216  0,319 4,343 5,320
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,87 -106,38 -0,17 -6,38
Constatãri:

· Dezechilibru în relaþia forþã-vitezã la nivelul
membrelor inferioare, în defavoarea forþei;

· Calitatea controlului de forþã în funcþie de
poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- Viteza maximã de creºtere a forþei dezvoltatã de
membrul superior drept este mult prea micã în
comparaþie cu cel stâng;

- Viteza de reacþie este bunã în cazul ambelor
braþe;

- Are un control bun în ceea ce priveºte
menþinerea unei sarcini în condiþii de efort
izometric;

Recomandãri:
· Orientarea antrenamentului spre forþã.
· Sã se urmãreascã creºterea vitezei maximale de

creºtere a forþei membrelor superioare, în special
membrul superior drept.
4. Paraschiv Claudiu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,599  0,179  0,294 4,354 4,198
2,599  0,179  0,294 4,354 4,198
2,627  0,181  0,292 2,960 2,103
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,63 -101,10 -0,03 -1,10



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferior limbs, against speed;
• The quality of the force control function of posi-

tion- very good in both speed conditions (small and high
speed), with improvement possibilities;

• The capacity of controlling the equilibrium- very
good level; well developed self-perceptive qualities;

• In conditions of isometric effort with a com-
manded intensity (the superiour limbs):

- The maximum growth speed in what force devel-
oped by the superior limb is concerned is much
too small if compared to the left one;

- The reaction speed is good in the case of both
arms;

Has good control in maintaining a task under isometric
effort conditions .

• Recommendations:

• Orientation of the training towards force.
• To observe the increase of the maximum growth

speed of the superior limbs, especially of the right supe-
rior limb.

5. Nicolae Catalin
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,211  0,308  0,218 7,259 4,195
2,098  0,149  0,349 4,175 3,708
2,718  0,199  0,317 5,207 4,307
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,60 -14,35 -0,62 -29,54

Observations:
• Disequilibrium in the force-speed relation at the

level of the inferior limbs, against speed;
• The quality of the force control function of posi-

tion- very good in both speed conditions (small and high
speed);

• The capacity of controlling the equilibrium- very
good level; well developed self-perceptive qualities;

- In conditions of isometric effort with a com-
manded intensity

- The speed reaction to a stimulus is good.
- The maximum increase force is very good;
- The control of the isometric effort itensity is good,

with slight problems of tsk adjustment;
Recommendations:

• Training orientation towards force.
• Control on isometric contractions.

6. Ghita Liviu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,382  0,339  0,234 3,671 6,087
2,421  0,188  0,372 3,362 1,363
2,411  0,176  0,337 5,888 3,541
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,45 -10,26 0,01 0,42

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea forþei;
· Calitatea controlului de forþã în funcþie de

poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- Viteza maximã de creºtere a forþei dezvoltatã de
membrul superior drept este mult prea micã în
comparaþie cu cel stâng;

- Viteza de reacþie este bunã în cazul ambelor
braþe;

- Are un control bun în ceea ce priveºte
menþinerea unei sarcini în condiþii de efort
izometric;

Recomandãri:
· Orientarea antrenamentului spre forþã.
· Sã se urmãreascã creºterea vitezei maximale de

creºtere a forþei membrelor superioare, în special
membrul superior drept.
5. Nicolae Catalin
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,211  0,308  0,218 7,259 4,195
2,098  0,149  0,349 4,175 3,708
2,718  0,199  0,317 5,207 4,307
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,60 -14,35 -0,62 -29,54
Constatãri:

· Dezechilibru în relaþia forþã-vitezã la nivelul
membrelor inferioare, în defavoarea vitezei;

· Calitatea controlului de forþã în funcþie de
poziþie – foarte bunã în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza de reacþie la un stimul este bunã.
- Viteza maximã de creºtere a forþei este foarte

bunã;
- Controlul intensitãþii efortului izometric bun, cu

probleme mici de adaptare la sarcinã;
Recomandãri:

· Orientarea antrenamentului spre vitezã.
· Control  pe contracþii izometrice

6. Ghita Liviu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,382  0,339  0,234 3,671 6,087
2,421  0,188  0,372 3,362 1,363
2,411  0,176  0,337 5,888 3,541
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,45 -10,26 0,01 0,42



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferior limbs, against speed;
• The quality of the force control function of posi-

tion- very good in both speed conditions (small and high
speed), with possibilities of improvement ;

• The capacity of equilibrium control –good level,
with chances of improvement;

• In conditions of isometric effort with a com-
manded intensity:

- The maximal speed of force growth with a view
to reaching a task is weak – especially in the case
of the left arm;

- The speed reaction of the left limb is very good,
while that of the right limb is weak;

- The control over the isometric contraction is very
good.

Recommendations:
• Training of the equilibrium control capacity;
• Training the neuro-muscular control capacity,

especially in conditions of high speed ;
• Orientation of the training towards speed.
• Increasing the speed reaction of the superiour

limbs, especially the right one.
7. Gaina Alexandru
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,666   0,212  0,364 3,871 6,633
2,666   0,212  0,364 3,871 6,633
2,524   0,213  0,413 5,014 10,106
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,52 -94,65 0,14 5,35
Observations:

• The quality of the force control in function of
position-very good, in both speed conditions (small and
high);

• The capacity of equilibrium control- average
level- weak, with possibilities of improvement;

• In conditions of isometric effort with a com-
manded intensity (superiour limbs):

- Has progressed in the sense of increasing the
maximum speed of force growth.

- Anticipation and the reaction speed are very good;
    Recommendations:

• Training of the capacity to control equilibrium.
• Must follow the increase of the maximum growth

speed, especially for the left superiour limb.
• To reach the level of decreasing the adjustment

time and the task completion time, improving the
neuro-muscular control in an isometric regime for
the superior limbs.

8. Dinu Bogdan
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,481  0,344  0,223 1,934 6,446
3,040  0,225  0,297 2,468 4,088
3,021  0,207  0,262 4,574 5,409
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,58 -35,26 0,02 0,62

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea vitezei;
· Calitatea controlului de forþã în funcþie de

poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
bun, cu posibilitãþi de îmbunãtãþire;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza maximalã de creºtere a forþei în vederea
atingerii unei sarcini este slabã – în special în
cazul braþului stâng;

- Controlul asupra contracþiei izometrice este
foarte bun.

Recomandãri:
· Antrenarea capacitãþii de control a echilibrului;
· Antrenarea capacitãþii de control

neuromuscular, în special în condiþii de vitezã mare;
· Orientarea antrenamentului spre vitezã.
· Mãrirea vitezei maxime de creºtere a forþei  -

ambele braþe;
· Creºterea vitezei de reacþie a membrelor

superioare , în special a celui drept.
7. Gaina Alexandru
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
2,666   0,212  0,364 3,871 6,633
2,666   0,212  0,364 3,871 6,633
2,524   0,213  0,413 5,014 10,106
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,52 -94,65 0,14 5,35
Constatãri:

· Calitatea controlului de forþã în funcþie de
poziþie – foarte bunã, în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
mediu - slab, cu posibilitãþi de îmbunãtãþire;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- A progresat în sensul sporirii vitezei maxime de
creºtere a forþei.

- Viteza de reacþie ºi anticiparea foarte bunã;
Recomandãri:

· Antrenarea capacitãþii de control a echilibrului.
· Trebuie sã se urmãreascã creºterea vitezei

maxime de creºtere a forþei în special pe
membrul superior stâng.

· Sã se ajungã la micºorarea timpului de adaptare
ºi de realizare a sarcinii, îmbunãtãþindu-se
controlul neuro-muscular în regim de izometrie
a membrelor superioare.

8. Dinu Bogdan
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,481  0,344  0,223 1,934 6,446
3,040  0,225  0,297 2,468 4,088
3,021  0,207  0,262 4,574 5,409
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,58 -35,26 0,02 0,62



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferiour limbs, against speed ;
• The force control quality function of position-

very good in both speed conditions (small and high);
• The capacity of equilibrium control- very good

level; well developed self-perceptive qualities;
• In conditions of isometric effort with an estab-

lished intensity:
- The speed reaction to a stimulus is good.
- The maximum force growth speed is very good;
- The control of the isometric effort intensity is

good, with slight problems of task adjustment;
Recommendations:

• Speed oriented training.
• Control on isometric contractions (series).

9. Chicalau Silviu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,016  0,212  0,274 3,717 1,374
3,016  0,212  0,274 3,717 1,374
2,932  0,210  0,290 3,687 6,289
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,93 -97,20 0,08 2,80

Observations:
• The quality of the force control in function of

position-very good, in both speed conditions (small and
high);

• The capacity of equilibrium control- average
level- weak, with possibilities of improvement;

• In conditions of isometric effort with a com-
manded intensity (superiour limbs):

- Has progressed in the sense of increasing the
maximum speed of force growth

- Anticipation and the reaction speed are very good;
- The neuro-muscular control in an isometric re-

gime is good;
        Recommendations:

• Training the capacity of equilibrium control.
• Must follow the increase of the maximum growth

speed, especially for the left superiour limb.
• To reach the level of decreasing the adjustment

time and the task completion time, by improving
the neuro-muscular control in an isometric regime
for the superior limbs.

 10. Chiran Stefan
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,432  0,351  0,242 0,817 5,134
2,694  0,209  0,348 4,364 5,870
2,849  0,222  0,340 3,735 4,004
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,11 -25,07 -0,16 -5,76

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea vitezei;
· Calitatea controlului de forþã în funcþie de

poziþie – foarte bunã în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza de reacþie la un stimul este bunã.
- Viteza maximã de creºtere a forþei este foarte

bunã;
- Controlul intensitãþii efortului izometric bun, cu

probleme mici de adaptare la sarcinã;
Recomandãri:

· Orientarea antrenamentului spre vitezã.
· Control  pe contracþii izometrice (prize).

9. Chicalau Silviu
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,016  0,212  0,274 3,717 1,374
3,016  0,212  0,274 3,717 1,374
2,932  0,210  0,290 3,687 6,289
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,93 -97,20 0,08 2,80
Constatãri:

· Calitatea controlului de forþã în funcþie de
poziþie – foarte bunã, în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
mediu - slab, cu posibilitãþi de îmbunãtãþire;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- A progresat în sensul sporirii vitezei maxime de
creºtere a forþei.

- Viteza de reacþie ºi anticiparea foarte bunã;
- Controlul neuro-muscular în regim de izometrie

este bun;
    Recomandãri:

· Antrenarea capacitãþii de control a echilibrului.
· Trebuie sã se urmãreascã creºterea vitezei

maxime de creºtere a forþei în special pe
membrul superior stâng.

· Sã se ajungã la micºorarea timpului de adaptare
ºi de realizare a sarcinii, îmbunãtãþindu-se
controlul neuro-muscular în regim de izometrie
a membrelor superioare.

10. Chiran Stefan
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,432  0,351  0,242 0,817 5,134
2,694  0,209  0,348 4,364 5,870
2,849  0,222  0,340 3,735 4,004
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,11 -25,07 -0,16 -5,76



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferiour limbs, against speed ;
• The force control quality function of position-

good in both speed conditions (small and high), with im-
provement possibilities;

• The capacity of equilibrium control- average
level- weak, with possibilities of improvement;

• In conditions of isometric effort with a com-
manded intensity (superiour limbs):

- The maximum force growth speed developed by
the superiour limb is much too small if compared
to the left one;

- Has a good control in what regards maintaining a
task in conditions of isometric effort.

        Recommendations:
• Force oriented training.
• To closely observe the increase of the force maxi-

mal growth speed of the superiour members, especially
the right superiour member.
11. Burlacu Robert Gabriel
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,064   0,244  0,335 1,942 2,691
3,064   0,244  0,335 1,942 2,691
2,991   0,235  0,334 2,552 4,635

Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,99 -97,61 0,07 2,39
Observations:

• Disequilibrium in the force-speed relation at the
level of the inferiour limbs, against force;

• The force control quality function of position-
good in both speed conditions (small and high), with im-
provement possibilities;

• The capacity of equilibrium control- very good
level; well developed self-perceptive qualities;

• In conditions of isometric effort with a com-
manded intensity (superiour limbs):

- The maximum force growth speed developed by
the superiour limb is much too small if compared
to the left one;

- The reaction speed is good in the case of both
arms;

- Has a good control in what regards maintaining a
task in conditions of isometric effort.

Recommendations:
• Force oriented training.
• To closely observe the increase of the force maxi-

mal growth speed of the superiour members, especially
the right superiour member.
12. Bucur Robert
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,327  0,229  0,243 1,722 4,877
3,327  0,229  0,243 1,722 4,877
3,556  0,262  0,261 2,904 7,192
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-3,56 -106,89 -0,23 -6,89

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea forþei;
· Calitatea controlului de forþã în funcþie de

poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- Viteza maximã de creºtere a forþei dezvoltatã de
membrul superior drept este mult prea micã în
comparaþie cu cel stâng;

- Are un control bun în ceea ce priveºte
menþinerea unei sarcini în condiþii de efort
izometric;

Recomandãri:
· Orientarea antrenamentului spre forþã.
· Sã se urmãreascã creºterea vitezei maximale de

creºtere a forþei membrelor superioare, în special
membrul superior drept.
11. Burlacu Robert Gabriel
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,064   0,244  0,335 1,942 2,691
3,064   0,244  0,335 1,942 2,691
2,991   0,235  0,334 2,552 4,635

Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-2,99 -97,61 0,07 2,39
Constatãri:

· Dezechilibru în relaþia forþã-vitezã la nivelul
membrelor inferioare, în defavoarea forþei;

· Calitatea controlului de forþã în funcþie de
poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- Viteza de reacþie este bunã în cazul ambelor
braþe;

- Are un control bun în ceea ce priveºte
menþinerea unei sarcini în condiþii de efort
izometric;

Recomandãri:
· Orientarea antrenamentului spre forþã.
· Sã se urmãreascã creºterea vitezei maximale de

creºtere a forþei membrelor superioare, în special
membrul superior drept.
12. Bucur Robert
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
3,327  0,229  0,243 1,722 4,877
3,327  0,229  0,243 1,722 4,877
3,556  0,262  0,261 2,904 7,192
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-3,56 -106,89 -0,23 -6,89



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferiour limbs, against speed;
• The force control quality function of position-

good in both speed conditions (small and high), with im-
provement possibilities;

• The capacity of equilibrium control- good level,
with possibilities of improvement;

• In conditions of isometric effort with a com-
manded intensity:

- The maximal force growth speed with a view to
reaching a task is weak- especially in the case of
the left arm;

- The control over the isometric contraction is very
good.

Recommendations:
• Training the capacity of equilibrium control;
• Training of the neuro-muscular control capacity,

especially in high speed conditions;
• Speed oriented training.
• Increasing the maximum force growth speed –

both arms;
• The increase of the reaction speed of the superiour

limbs, especially the right one.
13. Berceanu Gabriel
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,211  0,308  0,218      7,259  4,195
2,098  0,149  0,349 4,175  3,708
2,718  0,199  0,317 5,207  4,307
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,60 -14,35 -0,62 -29,54.
Observations:

• Disequilibrium in the force-speed relation at the
level of the inferiour limbs, against force;

• The force control quality function of position-
good in both speed conditions (small and high), with im-
provement possibilities;

• The capacity of equilibrium control- very good
level; well developed self-perceptive qualities;

• In conditions of isometric effort with a com-
manded intensity (superiour limbs):

- The maximum force growth speed developed by
the superiour limb is much too small if compared
to the left one;

- The reaction speed is good in the case of both
arms;

- Has good control in what regards maintainting a
task in conditions of isometric effort;

Recommendations:
• Force oriented training.

14. Anca Andrei
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,432  0,351  0,242 0,817 5,134
2,694  0,209  0,348 4,364 5,870
2,849  0,222  0,340 3,735 4,004
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,11 -25,07 -0,16 -5,76

Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea vitezei;
· Calitatea controlului de forþã în funcþie de

poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
bun, cu posibilitãþi de îmbunãtãþire;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza maximalã de creºtere a forþei în vederea
atingerii unei sarcini este slabã – în special în
cazul braþului stâng;

- Controlul asupra contracþiei izometrice este
foarte bun.

Recomandãri:
· Antrenarea capacitãþii de control a echilibrului;
· Antrenarea capacitãþii de control

neuromuscular, în special în condiþii de vitezã mare;
· Orientarea antrenamentului spre vitezã.
· Mãrirea vitezei maxime de creºtere a forþei  -

ambele braþe;
· Creºterea vitezei de reacþie a membrelor

superioare , în special a celui drept.
13. Berceanu Gabriel
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,211  0,308  0,218      7,259  4,195
2,098  0,149  0,349 4,175  3,708
2,718  0,199  0,317 5,207  4,307
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-0,60 -14,35 -0,62 -29,54
Constatãri:

· Dezechilibru în relaþia forþã-vitezã la nivelul
membrelor inferioare, în defavoarea forþei;

· Calitatea controlului de forþã în funcþie de
poziþie – bunã, în ambele condiþii de vitezã (micã ºi
mare), cu posibilitãþi de îmbunãtãþire;

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã (membrele superioare):

- Viteza maximã de creºtere a forþei dezvoltatã de
membrul superior drept este mult prea micã în
comparaþie cu cel stâng;

- Are un control bun în ceea ce priveºte
menþinerea unei sarcini în condiþii de efort
izometric;

Recomandãri:
· Orientarea antrenamentului spre forþã.

14. Anca Andrei
Pu      Hmed     VR     CVE     CVS
[w/kg]  [m]     [s]     [%]     [%]
4,432  0,351  0,242 0,817 5,134
2,694  0,209  0,348 4,364 5,870
2,849  0,222  0,340 3,735 4,004
Pa-(Pd+Ps)        Pd-Ps
val     [%]     val     [%]
-1,11 -25,07 -0,16 -5,76



Observations:
• Disequilibrium in the force-speed relation at the

level of the inferiour limbs, against speed;
• The force control quality function of position-

good in both speed conditions (small and high);
• In conditions of isometric effort with a com-

manded intensity (superiour limbs):
- The speed reaction to a stimulus is good.
- The maximal force growth speed is very good;
- The control of the intensity of the isometric effort

is good, with slight problems of adjustment to the
task;

Recommendations:
• Speed oriented training.
• Control on isometric contractions (series).

Conclusions:
Improvement and rationalization of the means

used in the preparation content are a requirement of the
modern sportive training, where performance must be sup-
ported by the competition, on the one side, and on the other
by the selective approach of some efficient means, ensur-
ing perspective.
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Constatãri:
· Dezechilibru în relaþia forþã-vitezã la nivelul

membrelor inferioare, în defavoarea vitezei;
· Calitatea controlului de forþã în funcþie de

poziþie – foarte bunã în ambele condiþii de vitezã (micã
ºi mare);

· Capacitatea de control a echilibrului – nivel
foarte bun; calitãþi proprioceptive bine dezvoltate;

· În condiþii de efort izometric cu intensitate
comandatã:

- Viteza de reacþie la un stimul este bunã.
- Viteza maximã de creºtere a forþei este foarte

bunã;
- Controlul intensitãþii efortului izometric bun, cu

probleme mici de adaptare la sarcinã;
Recomandãri:

· Orientarea antrenamentului spre vitezã.
· Control  pe contracþii izometrice (prize).

Concluzii
Optimizarea, ºi raþionalizarea mijloacelor

folosite în  conþinutul pregãtirii sunt o cerinþã a
antrenamentului sportiv modern, unde performanþa
trebuie sprijinitã pe baza cerinþelor competiþiei pe de o
parte, dar ºi prin abordarea selectivã a unor mijloace
eficiente ce asigurã perspectiva


