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INTRODUCTION

The interest for achieving short term, high efficiency sport performances with minimal
biological risks has led to a boom of scientific research in sports and also to an increased
receptiveness to the transfer of knowledge and applications from other areas (Gagea, A.,
2007, p. 7).

"High performance sport is not an alternative but a reality, a social phenomenon
anchored in our present life and surely in a close perspective™ (Bastiura, E., 2001, p.1).

Due to its particularities high performance sport is a trial area of new things and of
creativity. The novelty factor needs to be raised with every leap in performance.

High performance sport today seems to be subject to a neverending progress. Day by
day, sports media presents achievements and records that were hardly anticipated a while ago.
It is on a steady climb, keeping pace with science’s triumphs, sometimes even anticipating
their scientific justification. However, one has to acknowledge that for the majority of these
great accomplishments in sports science has had a substantial contribution.

Modern handball is a dynamic sport characterised by highly developed motor skills:
speed, agility, reaction speed, explosiveness, power mode stamina and coordination
(Hatzimanouil, D.,et.al., 2004, 46, pp. 125-140).

At present high performance handball has reached a new level of performance which
calls for a scientific approach in all its aspects. The constant development of the game leads
theorists and practitioners to continuously investigate and update the issue of the game’s
contents and directions of the training process (Foreti¢, N.etal., 2011, pp. 243-247,
Téaborsky, F., 2011, pp. 7-13).



The dynamic nature of handball captures viewers by combining technical brilliance and
grace with bravery and stamina.

Training is based on modern methods which seek optimization in three directions:
running, jumping and shooting, and demands a complete and well rounded physical
development.

Today, more than ever, the game requires players to be highly sophisticated in every
aspect, especially young players oriented and trained for high performance.

Cojocaru, A., etal., (2013, p. 4) claim that "presently great accomplishments are no
longer objectively possible without carrying a vast, multi- and intterdisciplinary,
informational baggage and possessing a high efficiency training technology, of which the
most effective solutions can be selected in view of achieving the set goals, against the context
of the clear-cut conditions of the activity performed".

When the ability to practice a sport becomes art, the protagonists become genii; when
team spirit is subdued by every individual highlight and the will to succeed overcomes all
physical and mental pain, it is then when one becomes one of the best of the best in sport
(Vlak, T.,et.al., 2004, pp.526-530).

We think it is safe to conclude that one of the current tendencies necessary to obtain
high performances in modern handball is the perfection of specialized training.

Importance and purpose of paper

From a theoretical point of view this paper focuses on the proprioceptive methods used
for optimizing the training of U16 female six-metre line players. The research conducted uses
a large quantity of data concerning the use of certain training programmes to harness the
motor skills of wing players and pivots.

The main aim of this research is an experimantal compilation and implementation of a
training programme that contains proprioceptive methods in view of optimizing the training
of U16 female six-metre line players and maximizing the use of performance skills.

The target of the training programme proposed is to better coordinative, psycho-motor,
sensory and perceptive skills of handball players using proprioceptive methods according to
possibilities and adapted to individual characteristics.

Reason for choice of topic

Our own view of high performance sport and especially of handball has been shaped by
the years spent as a professional athlete then as a teacher and coach, the establishment of our
own children and youth sports association, cooperation with coaches, physical coaches,
methodologists from high performance handball, as well as the informational explosion of the
media and internet.

The tean years spent as a player and teacher have led to our own way of approach in
preparing competitions. The work done during these years required intensive preparation and
work, theoretical documentation, thorough planning and analysis, the finding and examination
of errors. A differential approach in training the same group of players, moreover, tackling the
same idea with different characteristics for different individual characteristics and experience
of players, helped me to understand that without an exact knowledge of the particularities of



each player training methods are less efficient. Individualization is a modern principle in
training.

An insufficient training of coordiantive abilities leads to the lessening of performance
skills, especially in high performance handball.

Our interest in all aspects of the game, mainly Nordic handball, where players starting at
early age, have superior basic and motor abilities converted into game time coordination most
notably, speed and all of its aspects, force, stamina, agility, balance, sustained playing and
passing rhythm, rapid succession of offence and defence, technical finesse and precision, and
most importantly the joy of the game, determined us to find new methods in searching to
optimize the training of female handball players.

The main reason for choosing this topic is the current trend of introducing specific,
proprioceptive means into training programmes, with the aim of improving the specific
indices of neuromuscular coordination as well as static and dynamic balance, from an early
age.

After studying writings on this topic we noticed a limited approach towards
proprioceptive methods in optimizing player performance both in national and international
handball. This is not the case for using proprioception as a means of prevention or post-
traumatic recovery. In this respect one can find various approaches and numerous research
studies.

Another reason for choosing this topic is a lack of utilisation of the potential of six-
metre line players by handball teams in our country compared to European handball where the
best results in greater competitions are attributed to the utilisation of high potential line
players.

It is worth mentioning that this research concerning the optimizing the training of six-
metre line players in U16 women’s handball by means of proprioceptive methods is the first
of its kind in our country, with objectified, rationalized and standardized methods of training
young handball players and not as methods of preventing or recovery from injuries.

PART I
THEORETICAL AND SCIENTIFIC SUBSTANTIATION

1 CHAPTER 1. ASPECTS OF PROPRIOCEPTION IN HIGH PERFORMANCE
SPORTS

1.1 The definition of proprioception and proprioceptive sense

Acsinte, A., (2011, pp. 116-120) defines proprioception as "the body’s ability to receive
information from the brain as a response to stimulus appeared in the body"; he also refers to
"the body’s ability to notice the position of its members at any given moment".

Proprioception is an innate "talent” of the body of becoming aware and of its position in
space. Thissense is closely related to muscle tone sense and the perception of effort and
balance (Ljubojevi¢, A., et.al., 2012, pp. 257 - 266).



Proprioception has been defined as the ability to integrate sensorysignals from different
mechanoreceptors to determine the position of the body and movement in (Han, J., et.al.,
2015, pp. 1-11; Goble, D.J., 2010, pp. 1176-1184), and plays a vital role in balance control
(Roijezon, U., et.al., 2015, pp. 368-377; Pasma, J.H., etal., 2012, pp. 1138-1148; Clark,
N.C., et.al., 2015, pp. 378-387). Theoretically, proprioceptive information from each part of
the body contributes to balance control. As it has been demonstrated, this includes visual
proprioception, although in sports the visual channe is often busy processing information
about opponents or ball movement, thus other proprioceptive sources become necessary (Han,
J., etal., 2015, pp. 1-8).

1.2 Responsiveness
Sherrington's contributions are fundamental as a result of his classification of

responsiveness (lturri, J.J.G., 2003, pp. 274-284).
Exteroceptive senses
Interoceptive senses
Proprioceptive senses

In sports, for a proper functioning of the joints, conscious proprioception is essential.
Propriocetive/kinesthetic sense is supplied especially through the neuromuscular junction,
with the contribution of skin and joint receptors. The feeling of force is ensured by the Golgi
apparatus while the sense of balance by the vestibular system.

1.3 The physiological mechanism of proprioception
Proprioception is transmitted to all levels of the central nervous system when it offers a

unique sensory component of optimizing the motor control. In addition, proprioceptive
information are necessary for neuromuscular control as regards dynamic restrictions. Joint
receptors, which are often affected to a certain extent during a joint damage, seem to be an
important element of proprioception. While their role in the triggering of muscular reflexes is
still controversial, their influence on y motor neurons and supraspinal motor pathways seems
to be more well-grounded (Riemann, B.L., et.al. 2002, pp. 80-84).

1.4 Motor learning
Motor learning is an innate motor response which accompanies man from his initial

stage of development and is activated by environmental stimuli.

Pedagogy scholars seem to think that learning is process of acquiring knowledge and of
developing abilities and skills for future activity.

Mihailescu, L., et.al., (2002, p.14) thinks that "motor learning is a type of learning that
differs from others where every intentional motor gesture from the person's motor stock is a
subject of the learning process".

Thus we can conclude that motor learning resides in the continuous search for optimal
motor solutions by way of changing and perfecting techniques through training.

1.5 The role and importance of proprioceptive training in high performance sports

After carefully examining literature in this domain | concluded that there is hardly
enough focus on proprioceptive training, both nationally and internationally, as regards
optimizing handball performances. The same is not true to approaching proprioception as a
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means of prevention or post-traumatic recovery. In this respect one can find various
approaches and numerous research studies.

In sport training neuromuscular training programmes that include balance exercises are
oftn applied in order to optimize performance, prevent or recover from injuries. It seems that
these exercises have a certain amount of influence over neuromuscular control and functional
performance (Zoltan, P., 2004, pp. 139-172).

One of the current trends is to introduce specific elements of proprioceptive development
into training programmes, that are meant to improve the specific static and dynamic balance
indicators as well as neuromuscular coordination from an early age (Acsinte, A., et.al., 2012,
pp. 28-32).

Some studies show that the most successful athletes are those who manage to control
their body and its parts with the best coordination possible (Acsinte, A., et.al., 2012, pp. 28-
32).

If similar, complete neuromuscular training programmes were implemented on a wide
scale, handball players could reach higher levels of performance by combining improved
power, force, speed, pelvic area stability, fnctional biomechanics and a reduced injury
proneness. Moreover, if used for muscle development and movement control at the correct
time, event greater effect coulb be obtained both in performance and reducing injury proneness
(Myer, G.D., et.al.,2005, pp.51-60).

Performance decline owing to lack of neuromuscular stability brings about modification
between length and tension, force and couple, and in joint kinematics. It is imperative to
encourage activities of stabilising joint reflex introducing these into training programmes, by
means of unstable surfaces, utilising functional movement structures.

All these exercises (proprioceptive stimulation in special conditions, on mobile surfaces,
balance fits, Wobble boards, Balance Boards etc.) done in a certain way (eyes closed) can
contribute to the qualitative improvement of athletic performance, especially in high-stress
sporting situations, as well as in situations of technical performance demands in unnatural body
positions (off-ground imbalance, passing, shooting etc.) (Acsinte, A., 2004, pp. 58-62; Acsinte,
A. etal., 2007, p. 10) .

2 CHAPTER 2. COORDINATIVE ABILITY — ACOMPONENT OF
MOTOR ABILITY

2.1 The concept of coordinative ability in the game of handball

In literature coordinative ability can be associated with the term dexterity, adroitness,
skill, and is conditioned by gesture guiding and adjusting processes.

In defining coordinative ability a great many opinions have been put forward. What
transcends is that, regardless of their wording, specialists emphasize the psycho-motor
component being conditioned by the quality of the central nervous system.
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Coordinative abilities contribute to the forming of a general movement from partial
movements in a consistent and coordinated way. When these movements are coordinated, we
can reach a high level overall coordination (Esfahankalati, A., et.al., 2013, pp. 42-46).

Blumenstein, B., et.al., (2007, pp. 62-67) thinks that "these are important during the
handball game and their development is necessary from an early age. Especially coaches who
work with young players will have to include coordination development in their daily training
programme”.

A high level of "coordinative abilities specific to handball" allow the player to execute
complex actions at higher and higher speed and can apply them, for example, in cases where
their movements are restricted by opposing playerst actions (Starosta,W., 2006, pp. 9-23).

It is believed that a high level mastery of basic situational, cognitive and functional motor
skills is of utmost importance for the efficient learning, perfecting and successful
implementation of new motor structures (Hirtz, P., et.al., 2002, pp. 19-28).

2.2 Components of coordinative abilities
2.3 Conditioning factors of coordinative abilities
2.4  Coordinative abilities in the game of handball

2.4.1 The ability to coordinate. The role and importance of coordination in the game of
handball

A precise execution of a motor skill training programme requires good coordination
which in turn depends on the precision of information received from the analysers (whose role
and integrity are decisive).

Starosta, W., (2006, pp. 9-23) states: "coordination, or the ability of executing
movements correctly and in a correct sequence in influenced by various neuromuscular
processes which control and regulate movement, allowing the player to execute both planned
and unplanned actions".

A maximum development intensity of motor skills, especially those of coordination, can
be reached at the ages of 7-11 and 14-18. The execution of certain exercises contributes to
developing the efficiency of the central nervous system and, indirectly, increases the level of
coordination which in turn allows a better movement execution (Cojocari, D., 2014, pp. 14-
29; Starosta,W., 2006, pp. 9-23).

Due to the charasteristics of movements in handball, the importance of basic and specific
coordination has been stressed for the successful execution of almost all technical and tactical
tasks during the game (Srhoj, V., et.al., 2006, pp. 601-605; Bojic, I., 2008). These results prove
that a successful execution of all tasks in modern high performance handball, from all,
situational and motor, factors involved, technical and tactical skills all rely on good
coordination (Boji¢, 1., et.al.,2014, pp.405-410; Starosta, W.,2006, pp.9-23).

Young handball players who possess solid coordination will be more successful in
executing situational and motoric tasks.

2.4.2 Balance ability
Balance or posture control represents the ability to maintain a foothold with minimal
movement, as well as the ability of executing a task while preserving a stable position. It is
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maintained. This is maintained by way of a dynamic integration of forces and both internal and
external factors involving the environment (Lee, A., et.al., 2006, pp. 117-125; Bressel, E.,
et.al., 2007, pp. 42-46). Adjusting balance depends on visual, vestibular and proprioceptive
stimuli (Subasi, S.S., et.al., 2008 , pp. 186-205; Gribble, P.A., et.al., 2007, pp. 35-41).

The vestibular analyser ensures maintaining and controlling the static and dynamic
balance of the body. It provides information on the body's movements and position in space
and develops reflexes which help in keeping balance and body position (Duca, M.,
et.al.,2014, p. 37).

Authors Freiwald, J., et.al., (2006, pp. 140-150) and Gstéttner, M., et.al., (2009, pp. 218-
231) underline the importance of developing balance based on scientific programmes for
coordination training to prevent injuries and improve performance.

It is recommended for young athletes that training balance start with exercises for static
balance and then move on to more complex one for dynamic balance.

Balance training is recommended to begin on a stable surface with a wide base for
foothold and visual feedback. For increased efficiency the difficulty level of execution can be
raised: narrow base for foothold with eyes open; wide base for foothold with eyes closed;
narrow base for foothold with eyes closed. The complexity of movements involved as well as
the execution of exercises on different types of surfaces (sand, lawn, grass, various devices etc.)
lead to the facilitation of the balance training process.

The role of unstable surfaces is to intensify muscular activity at the expense of
mechanical load. By introducing unstable surfaces the proprioceptive feedback is unreliable due
to the fact that the control mechanism responsible for maintaining balance is being permanently
stimulated, its task thus becoming more difficult.

2.4.3 Agility

Agility is the ability to change directions or body orientation based on quick and precise
processing of internal and external information without significant loss of speed or execution.

When speaking of agility Gajanana, P.B., (2013, pp. 621-624) says that "it is the ability
to quickly change body position and this, apart from speed, requires a combination of
different attributes like good balance, coordination, reactions, muscle power, force and
stamina”.

It must be included in the anual training plan as a primary component offering athletes
the possibility of making use of force improving and physical training programmes during
competitions.

Specialists consider that a comprehensive agility development programme will tackle
the following elements: power, force, acceleration, deceleration, coordination, balance and
dynamic flexibility. When female athletes use agility exercises, they develop neuromuscular
awareness and, as a result, are more capable to understand the movements of their own body.

Agility helps players perform in activities that need quick change of direction while
maintaining balance, force, speed and boy control. Yet it is also defined by flexibility and
fluency of movement (Gajanana, P.B., 2013, pp. 621-624).

Although it plays an essential part in the majority of sports, there is hardly enough focus
on developing this ability during various stages of training.
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2.4.4 The ability to combine and link movements
2.4.5 The ability of orientation in space and time
2.4.6 The ability of kinesthetic differentiation
2.4.7 The ability of motor reaction

2.4.8 The ability of movement transformation
2.4.9 Rhythmic ability

3 CHAPTER 3. PARTICULARITIES OF PUBERTY
(AGE 15-16)

3.1 The concept of growth and development

The notion of age has multiple meanings: chronological age; biological age; age;
Social age; functional age.

The growth and development of the human body is influenced by a series of exogenous
and endogenous factors, by the intensity and durationof these factors. The exogenous factors
are diet; geographical environment; socioeconomic factors; physical exercise; emotional
educational factors; in toxic environments children show limited development.

Endofgenous factors that play a role in body growth and development are:

» Hereditary factors;
» Hormonal factors.

3.2 Stages of human development

Human development takes place throughout life, with various growth rate from birth to
maturity, conditioned by the hereditary model, environmental, social and cultural factors.
Throughout life and his existence a person is subject to quantitative and qualitative
transformations that encompasses three types of development:
> biological: physical (anatomical and physiological) changes of the body;
» mental: generating, maintaining and modifying functions, processes and mental traits
of the individual;
» social: dynamic structuring and change of behaviour according to norms, values and
requirements of educational, cultural and social environment.

In conclusion, human development is a biological, mental and social evolution from
physical, somatic, organic, functional, sensory, perceptive, attitudinal, behavioral,
motivational, emotional and intellectual points of view. As a complex and contradictory
phenomenon, development has a major role in man’s personality achieving maturity and
fulfilment as a self-determined biological, mental, social and cultural system.

3.3 General characteristics of puberty (age 15-16)
Post-puberty, also known as adolescence, in girls begins at the age of 14 and ends at 18.
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During this period the indices of bodily development gradually slow down to a halt. The
increase in height gives way to the development of certain parts of the body.

Musculature is well developed and is accompanied by good neuromuscular
coordination. Learning and assimilation capacities are well-developed, offering ground for
increased performance ability.

Professor Demeter, A., ( 1974, pp.92-93 ) claims that "during puberty we witness a
difference in growth rate between girls (who develop more quickly) and boys. At the end of
pubertal transformations the two sexes become completely different, each with his own
morphological particularities preserved for the rest of life".

3.4 Particularitties of somatic development in puberty

During this period there is a slowdown of somatic development while from a biological
standpoint body dimensions of adulthood are reached.

Gradually the adolescent comes close to being an adult as regards maturing and general
hormonal balance, posture and general, gender-specific guise stabilise. Girls acquire feminine
body shape: a more prominent bust, specific conformation of the pelvic region, clear facial
features with fine contour.

Skeletal system
Muscular system

3.5 Morpho-functional particularities of puberty
Nervous system
Analysers
Cardiovascular system
Respiratory tract
Endocrine system
Gonads

3.6 Psychological particularies of puberty

Thinking
Memory and attention
Language
Imagination and representations
Motivation
Emotionality
Personality

3.7 Particularities of motor development in puberty

The concept of motricity is defined as an innate as well as acquired ability of the human
being to react with a movement to internal and external stimuli by means of the
musculoskeletal system.

Puberty, from a motoric point of view, favours a logical development of motor skills,
with the purpose of fulfilling motoric tasks with high value motor skills.
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The young player’s body needs to meet the demands of training, to show optimal
growth and maturity values in order to achieve higher and higher levels of performance. Thus
its metabolism must work at an adequate level, as well as its respiratory and circulatory
functions. All physiological changes brought about by growing up must be taken into
consideration (Manole, V., 2008, p. 22).

This stage is charaterised by the stability of psychophysiological and neural processes
which influences young people’s performance (Bon, M., 2000, pp. 35-40; Katzamanidis, Ch.,
et.al., 2000, pp. 49-55; Taborski, F., et.al., 2000, pp. 18-24).

Alexandru, E., (2004, p. 54) claims that "the optimization of sport training of young
athletes requires knowledge of their growth particularities through different stages. Only
based on this can one devise a training process suitable for their age and level of development,
their needs and wishes".

4 CHAPTER 4. PARTICULARITIES OF Ul6 FEMALE HANDBALL PLAYERS
TRAINING PROCESS

4.1 Current international trends in the development of the game of handball

During several decades a lot of studies were made that focus on ways of achieving
performances in handball. Based on these studies a series of recommendations was made
aiming at improving the technical and tactical behaviour of athletes and the training process.

In the game of handball the anthropometric characteristics of athletes can determine
performances to a certain extent by differentiating players who play on different competition
levels (Milanese, C., et.al., 2011, pp. 1301-1309; Chaouachi, A., et.al., pp. 151-157).

Vila, H., etal., (2012, pp.2146-2155) and Chaouachi, A., et.al., (2009, pp.151-157),
claim that each specific position requires unique physiological and physical features
determined by the technical and tactical requirements of these positions, the goal being
maximizing performances on the court.

The research conducted by Gorostiaga, E.M., et.al., (2005, pp. 225-232) and Ziv, G.,
Lidor, R. (2009, pp. 375-386) shows that high level performances areconditioned by some
physical characteristics. Studies find that lately top players have shown an increase in
physical features, both in body mass and height.

4.2 Current national trends in the development of the game of handball
At present hig performance Romanian handball is no longer on the same level as in its
golden years in the years 1961-1976, when they won titles of world champions and olympic
champions, completed by winning European cups, making the Romanian handball school an
example to follow by most teams and clubs throughout the world. Their own understanding of
the game, internationally considered as one of the best, emphasises the importance of
Romanian handball.
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4.3 General characteristics of today's game of handball

The game of handball calls on all motor skills, bot general and specific: speed (of
reaction, execution, movement, combined); stamina (general, specific, combined); force
(general, specific, combined), vertical jump; coordinating ability which, in combination with
the kinesthetic analyser, has an important role in developing ball-sense; in combination with
the olfactory analyser in developing the sense for distance; with the auditory analyser in
shaping balance and orientation in space; general mobility and articular flexibility.

Playersare expected to have remarkable both physical qualities (speed, reaction, force,
endurance, vertical jJump) and mental qualities (good focus, resistence to stress, good visual-
motor coordination, perseverence, boldness, anticipation, composure, quick decision-making
and high efficiency in unforeseen situations, mental-emotional and social team skills)
(Dobosi, S., 2009, p. 35).

Lately the importance of women’s handball has made quite a leap, as underlined in a
series of studies (Barut, C., et.al., 2008, pp. 55-59; Gholami, M., et.al., 2010, p. 119;
Granados, C., et.al., 2007, pp. 860-867; Granados, C., et.al., 2008, pp. 351-361;
Hasan, A.A., et.al., 2007, pp. 197-202).

4.4  Stadial nature of handball training (stage I11)

"Sport training as a long term process demands a phased preparation of athletes, with
several stages determined by characteristics of age and general inclinations of adjustment of
the body"(Teodorescu, S., 2009, p.77).

Teodorescu, S., (2009, p.25), when talking about handball training's stadial nature,
enumerates four stages:

> stage | — selection, initiation

> stage Il — early specialization

» stage Il —thorough specialization
» stage IV — high performance

The chronological sequence of these stages requires one to acknowledge their
limitations, especially that of the content of training, but also of the effort demanded.

4.4.1 Stage Il - specialized training

The transition from the early stage to the training for high performance, but also the
achievement of world class recognition is conditioned by this stage.

"This stage of training sees a constant and balanced progress of performance and
without forcing any single aspect of training. Also, there is an obvious progress and a
complex dynamic of motor maturation, although this is not a factor of stability and complex
study" (Simion, G.,et.al., 2011, p.50).

As sports games require specific, complex skills, there are certain age limitations for
each training stage. Specialists consider that the age of 16 is crucial in the selection of female
handball players.

In the game of handball the third stage corresponds to the U16 category (age 15-16
athletes). In the first part of this stage there is a marked preference for general training, while
in its last part specialized training is more pronounced. As a result of an increase in the
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number of competitions and performance objectives in the stages final two years, the balance
between general and specialized training will be of 55-60 % and 40-45 % respectively.

4.5 Particularities of training U16 female players

4.6  Anthropometric characteristics of female handball players

Anthropometric data offer quantitative information for each body part (Riegerova, J.,
et.al.,, 2006, p. 262) morphological phenotype of players and are useful in anticipating
physical abilities of athletes.

The evolution of handball demands that players have an adequately built body. The
quality of movements of players is greatly affected by somatotype and body proportions.

When defining the modern handball player one has to identify specific anthropometric
characteristics which in the conditons of real competition play a role in improving sport
performance. When selecting athletes for different positions one needs to take into account a
series of criteria which enhance their performance: height, body mass, hand length and span.
These last ones influence motor skills like dribbling, passing, catching and throwing the ball
while maximizing its speed.

Anthropometric characteristics offer useful information on body height, mass, limb and
bone circumference. They are affected by hereditary factors in various ways (Noutsos, K.,
et.al., 2004, pp. 177-192). Thus body height may be an uncertain predictor when estimating
future performance potential as during puberty variables are high (Pers, J., et.al., 2002, pp.
295-311). This is why it is not recommended to underestimate the anthropometric profile of
youth players.

4.7 Wing player type

In the game of handball anthropometric characteristics of players vary significantly due
to their various tasks and the requirements of the game.

Wing players are smaller and lighter because the index of fat content of their body is
lower as their game tasks require them to act in limited space. Movement dynamism and
agility with or without the ball are basic characteristics which means that their centre of mass
is lower and their body length is reduced. As they play in the vicinity of the six-metre line, the
length of their upper limbs is not particularly important, unlike hand span, which is a
fundamental criterium in the selection of talents as it plays an important role in ball control
and shooting force.

Fro a wing player speed is paramount. This position requires continuous repeated quick
movements, both on offence and on defence. These players represent the vanguard most of
the time, often performing counterattacks or preventing the other team from doing the same,
which calls for covering the largest stretch of the court.
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4.7.1 Somatic, motor, technical and tactical, mental and functional model of wing

players

4.7.1.1 The somatic model of wing player

4.7.1.2 The motor model of wing player

4.7.1.3 The psychological model — sensory skills of a wing player

4.7.1.4 Neural and psychomotor skills of a wing player

4.7.1.5 Intellectual skills of a wing player

4.7.1.6 The technical-tactical model of wing player

4.8 Line player type

Pivots present high values of height, weight, arm spread and upper body length which
allow her good ball control and force when collecting the ball during body contact with the
opposition. Higher body volume and force are necessary in permanently maintaining contact
with the defenders and securing a favourable position.

These are robust players with the highest body volume index (Srhoj, V., et.al., 2002, pp.
219-227; Téborsky, F., 2007, pp. 1-6). Muscle mass in combination with low centre of mass,
strong upper body and relatively heavy mass help the line player in keeping a balanced
position and resisting pressure from the defenders in the form of pushes and bumps, and in
successfully fulfilling her role (Christodoulidis, T., et.al., 2009, pp. 53-60).

4.8.1 Somatic, motor, technical and tactical, mental and functional model of line
players
4.8.1.1 The somatic model of line player
4.8.1.2 The motor model of line player
4.8.1.3 The psychological model — sensory skills of a line player
4.8.1.4 Neural and psychomotor skills of a line player
4.8.1.5 Intellectual skills of a line player
4.8.1.6 The technical-tactical model of line player

4.1  Individualization during training of U16 female handball players

The constant technical and tactical advances of the game, and the ever-increasing
demands of effort ask for thorough preparation and training in all their aspects.

As regards age, sex, level of training, purpose etc, specialists estimate that
individualizaton may begin with stage Il training (U16) by means of specific methods and
means.

A paramount component of training youth players is the importance attributed to
individualization (Hantau, C., 2004, p. 76). The more time is allocated to indiviualized
training the less hiatus will appear in the player's physical, technical and tactical training
(Gombeos, L., 2012, p. 77).

Individualized training needs to be made according to individual sheets, a personalized
training plan and programmes etc around clearly set objectives.

In today's handball, on high performance level, individualization has become an existing
training principle and is based on individual, physical characteristics of the players and their
positions within the team.
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PART II

PRELIMINARY RESEARCH INTO TRAINING Ul16 FEMALE HANDBALL
PLAYERS BY MEANS OF PROPRIOCEPTIVE METHODS

S) CHAPTER 5. PRELIMINARY RESEARCH INTO TRAINING U16 FEMALE
HANDBALL PLAYERS BY MEANS OF PROPRIOCEPTIVE METHODS

5.1  Preliminary research background

The starting point of this paper was the idea that using proprioceptive methods can have
a positive influence on indices of coordinative ability. Accordingly, the premises we have set
could be summed up in the following way:
» The morpho-functional and motor particularities specific to the experimental group
match the requirements of this scientific study;
» The experimental group on which the preliminary study was made is homogenous as
regards specific motor experience;
» The experimental group was open to cooperate and was involved in the practical
activity during this entire research;
> Due to this activity the rate of progress registered with this group can be maintained.

5.2  Goal of preliminary research

The desired effect in executing this preliminary research is validating tests and methods
used in the research proper. It also wishes to set a number of stuctures of methods that will be
applied to the experimental group, a battery of tests that will be used in the research proper
and the design of a coherent training programme.

5.3  Aim and mission of preliminary research

During the preliminary research the following stages were followed:

» Creating an organizational plan of the research and the lot of subjects of the
preliminary research;

» Selecting specific bibliographical sources on the topic chosen in view of adapting
current data to the research’s goal and prmises;

» Setting the goal and hypotheses of the research;

» Creating a training plan tobe applied during the preliminary research that includes
proprioceptive methods;

> Selecting the battery of tests to start the preliminary research as well as the player
subjects;

» Centralizing and interpreting the data collected and making a comparativ analysis;

» Formulating conclusions that emerge from the preliminary research.
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5.4  Preliminary research hypothesis

To set the preliminary research hypothesis we started from the premise that the selection
and application of proprioceptive methods in the training programme proposed by us,
revealed by the tests wu used, will help improve coordinative abilities.

Specific preliminary research hypothesis:

» The use of proprioceptive methods, based on movements on unstable surfaces, the
use of elastic bands and gym balls, determines an increase of specific indicators of
speed, agility, coordination, orientation in space and time and static and dynamic
balance.

55  Preliminary research process

The preliminary research was conducted during a six months period when training
methods to be used during the research proper were applied. During these six months we tried
to observe whether the selected methods influence the specific training parametres of the
experimental group..

The preliminary research started on January 10. The selected methods were applied
until June 15, 2013. The preliminary research began with an initial test. The final test was
conducted on June 12-13, under the same conditions and executing the same tests as in the
initial test.

The subjects who took part in the preliminary research were a number of 13 female
athletes of 15-16 years of age, U16 handball player of Arena Sport Club Tirgu Mures. The
number of training sessions scheduled per week was 6 of an hour and half each, from Monday
to Friday at 17.30-19.00, 10.00-11.30 on Saturdays. Besides the training programme including
traditional methods specific to the handball training, they were subjected three times a week,
for a twenty-minute period each time at the beginnig of the training session, to a training
programme designed by us, containing proprioceptive methods.

5.6  Research stages

September — October 2012: bibliographic study.

November — December 2012: selection of training methods, evaluation items,
planification of preliminary research training sessions.

January — June 2013: initial testing, application of selected methods on experimental
group, final testing.

July 2013: Interpretation of data collected from the two tests and drawing conclusions
from preliminary research.

5.7  Research methods application

5.7.1 Observation
5.7.2 Pedagogical experiment
5.7.3 Test method
5.7.4 Statistical and mathematical method
5.7.5 Graphical representations
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5.8  Battery of tests

Both in Part 1l and in Part 111 the battery of tests was selected from the work of Reiman,
M., P..et.al., (2009, pp. 115-116; 160; 192;196; 199, 201).

By applying these tests we sought to evaluate the level of certain indices: speed, lower
limb force, agility, body position and balance control, coordination, multi-diretional body
control.

5.8.1 Stability test with multiple single leg jumps
5.8.2 Figure 8 drill test

5.8.3 'T'drill test

5.8.4 Zigzag drill test

5.8.5 3-cone drill test

5.8.6 Illinois agility test

5.9  Research equipment and materials

Unstable surfaces (balance fits); gym balls; elastic bands; climbing frame; cones; stopwatch;
whistle;

5.10 Anual general training plan

5.11 Training programme including proprioceptive methods implemented during the
preliminary research

Methods were applied from 7.01.2013 to 23.06.2013, three times a week for 20 minutes
at the beginning of each training session.

6 CHAPTER 6. PRELIMINARY RESEARCH RESULTS
6.1  Graphical representation, data analysis and interpretation

7 CHAPTER 7. PRELIMINARY RESEARCH CONCLUSIONS

Due to the variety of methods and materials specific to proprioceptive training, the
training of six-metre line players from U16 women’s handball can be optimized through
education of motor and coordinative abilities.

Adapted proprioceptive programmes can determine a much more active participation of
handball players, as the various training methods and their atractiveness stimulate their
attention, awareness and implication in the training process.

After conducting the practical activities the first conclusion that emerged was that the
preliminary hypothesis was confirmed, meaning that selecting and applying proprioceptive
methods within the proposed programme will help improve the level of coordinative abilities
as revealed by the tests.

Based on the data analysis after the prliminary tests, the specific hypothesis was also
confirmed, therefore using proprioceptive methods, by means of movements on unstable
surfaces, the use of elastic bands and gym balls, will determine an increase of specific indices
of speed, agility, coordination, orientation in space and time and static and dynamic balance.
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The results from this preliminary research support us in answering the preliminary
hypothesis submitted within this paper and establish the ground for setting the premises of the
experimental research from Part I11 of the paper.

8 PART IlI
CHAPTER 8. PERSONAL RESEARCH ON USING PROPRIOCEPTIVE
STRUCTURES IN OPTIMIZING THE TRAINING OF FEMALE HANDBALL
PLAYERS

8.1  Aim of research

In spite of the great number of works published concerning education and development
of coordinative abilities necessary to practice the game of handball, they fail to outline a
concrete work method. The wide array of methods used to form and develop coordinative
skills has not been organised to meet the specifics of puberty nor the specific requierements of
player positions.

As a result, in this work, we will try to elaborate a system of methods and a
methodology of teaching and developing age-specific coordinative abilities. At the same time
we will try to demonstrate that the use of proprioceptive methods has a greater impact on
teaching and developing coordinative abilities in comparison with the use of traditional
methods used in handball training.

In conclusion, the aim of this paper is to elaborate a methodology of teaching and
developing coordinative abilities, to elaborate a system of methods of teaching and
developing coordinative abilities, as well as to designate a battery of tests in view of the
evaluation of said abilities.

8.2  Research background

From the beginning we started from the idea that using proprioceptive methods can
improve the specific indices for teaching and developing coordinative abilities. Thus the
premises of this paper can be stated in the folowing way:

» Quantitative and qualitative optimization of the training process in accordance with
current international training trends;

> In order to achieve a competitive performance potential, an amelioration of the
training process is necessary by introducing individualized training, applying valuable
methodic experience and the latest research results;

» Programming and planning of training content according to morpho-functional
particularities of the experimental group;

» Establishing the entire training process by using the most adequate work methods;

» The optimization of trining six-metre line players by a rational application of drive
systems.

8.3  Research objectives

» Data selection from the literature that relates to this study and to youth women’s
handball both national and international, adapted to the topic of this paper;

» In accordance with the aforementioned we tried to establish a strategy for the
execution of this study;
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> Devising the content of training programmes as well as the drive siystems of the
training process of six-metre line players in U16 women’s handball;

> Applying certain objective evaluation instruments in order to appreciate the level of
indices for coordinative and psychomotor abilities;

» Selection of tems and research subjects / U16 female handball players who play on
wing and pivot positions and who will undergo the training programmes implemented during
the main research;

» Particularization of the conducted experimentin correation with the sample lot;

> Collecting, processing and interpreting the resulting data in order to design a
differentiated practical line of method to be applied during training sessions;

» Formulating conclusions and recommendations.

8.4  Research tasks

Selection of topic-related bibliographic material;

Elaboration of research strategy and training plans;

Establishing the premises and hypotheses of the research;

Establishing the groups to undergo this research;

Selection of initial test elements;

Variable customization for the experiment group;

Selection of final test elements;

Statistical-mathematical processing of data resulting from the two testings;

Interpreting the results of the statistical-mathematical interpretation of data;

Forulating the concusions of the research;

Making recommendations for a large scale application of the methods proposed.

8.5  Research hypotheses

Although in the context of any physical activity coordinative abilities play an essential
role, one can notice a neglect of teaching and developing these by means of proprioceptive
methods. Teaching and developing these abilities is done through handball-specific training
methods. The reason for this is the short time allocated during training for the teaching and
development of coordinative abilities as coaches are more preoccupied by getting fast results
than by the age-specific formation and training of young players. As a result coaches prefer
utilising methods specific to the game of handball to achieve several objectives at the same
time.

Thus, in this research, we proposed the introduction of proprioceptive methods into the
training sessions and to demonstrate that teaching and developing coordinative abilities
through this type of methods is achieved more quickly and more thoroughly than by means of
handball specific training methods.

The hypotheses we started from to realise this research are:

1. The correct and timely application of proprioceptive methods during training sessions
contributes significantlyto the teaching and development of coordinative abilities in
comparison with handball specific training methods.

2. Incorporating proprioceptive structures into training improves psychomotor ability
indices.

YVVVVVVVYVYVYVYYVY
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3. The systematic use of proprioceptive methods in the development of specific indices of
coordinative abilities determines the improvement of offensive technical parametres;
4. The introduction of proprioceptive methods into the training programme leads to the
improvement of efficiency indicators of wing and line players in official games;
5. By using proprioceptive methods one can observe the correlation between test results
and offensive technical parametres of wing and line players
8.6  Research structure

The experiment was conducted within Arena Sport Club from Tirgu Mures, where a
number of 10 athletes were selected into the experimental group, and "loan Vladutiu"
Secondary School from Ludus where a number of 10 athletes were selected to form the
control group.

The experiment was carried out during a sport season, starting on July 22, 2013, while
the final testing took place on June 20, 2014.

The training programme of both groups, the experimental and the control group, was
made up of the same number of training sessions per day after the following schedule:

» Training period: - two training sessions/day — 10.00 — 11.30 and 17.00-18.30;
- one training session/day — 10.00 — 12.00;
» Preseason, season and transition period: - one training session/day, daily from 17.00 —
18.30.

Initial testing was conducted during the peiod of July 24-25, 2013. During the
experiment proprioceptive methods were applied three times per week for thirty minutes each,
while the control group benefited from the same type of training as the experimental group,
minus the proprioceptive methods. Planning and scheduling of these activities were done in
mutual agreement with the teaching coach from the institution of the control group.

The final testing was conducted on June 17-18, 2014. At both testings (initial and final
one) both groups took part.

8.7  Research stages
The entire research, starting from the bibliographic study and until the implementation
of the results, implies going through a sequence of stages. These stages are:
» Stage I. Its main objective is familiarization with the topic and field, gathering the
necessary information and knowledge in view of easing the work done during research.
The time interval allocated to this stage was September 2011 - February 2012;
» Stage Il represent the emergence of the problem and of the intention to solve it by
wording it in terms as clear and adequate as possible. Other tasks of this stage are:
» Finding a suitable location to conduct the research;
» Stating the preliminary hypotheses which will be improved based on tackling
reality in the field;
» Preparation for the preliminary research.
The time interval of this stage was March 2012 - December 2012.
» Stage Il corresponded to the preliminary research which aimed at:
» Validation of methods to be used during research;
» Validating the battery of tests to be used during research.
Time interval January 2013 - June 2013.
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> Stage IV. This was the stage when the research on which this paper is based on was
conducted
Time interval July 2013 - June 2014
» Stage V. This stage saw several tasks fulfilled:
» Interpretation of data resulted from the experiment;
» Drawing conclusions;
» Writing of doctorl thesis based on th bibliographic material, the experiment itself
and the conclusions which emerged
Time interval July 2014 - June 2015
> Etapa a-VI-a. Implementation of research results
Ongoing process.

8.8  Research equipment and materials
To fulfil the objectives and tasks set within the preliminary research and the experiment
proper, we used an array of materials whose utilisation influences the expected results. In
addition to material used for the preliminary research, force platforms and TRXs were used.

8.9 Research methods
8.9.1 Bibliographic study
8.9.2 Statistical-mathematical method

8.10 Battery of tests
In addition to the tests applied during the preliminary research, in this third part of the
paper two additional tests were added.
8.10.1 Two-leg balance with legs close together, eyes open (15-second recording time)
8.10.2 Two-leg balance with legs close together, eyes closed (15-second recording time)
These two measurements, aided by force platform AMTI BP400600, will help
determine average displacement along the X-axis.

8.11 Anual general training plan
8.12 Training programme including proprioceptive methods implemented during main
research

The programme was implemented during a sport season, from July 22, 2013 to June 20,
2014, three times a week, for thirty minutes during individualization training, before each
training session.
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9 CHAPTERY9. DATA COLLECTION AND INTERPRETATION

9.1 Shooting on goal efficiency - experimental group vs. control group

Left wing

186
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Chart 1. Left wing shooting efficiency — experimental group — control group
Right wing
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Chart 2. Right wing shooting efficiency — experimental group — control group
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Chart 3. Pivot shooting efficiency — experimental group — control group
9.2 Total goals scored/game parametres

Table 1. Total goals scored/game parametres

Team C.S. Arena Tirgu Mures (experimental group) | "Toan Vladutiu" School Ludus (control
group)
Offence parametres Leftwing | Rightwing | Pivot Left wing | Rightwing [  Pivot
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Goals scored | Goals scored | Goals scored Goals Goals Goals
scored scored scored
A 7m. 36 - - 13 - -
A. Extr. 44 40 - 35 17 -
A.Contr. 32 43 19 2 1 -
A.6m 7 13 24 16 8 26
A.9m 13 22 - - - -
Left wing
44
"; 31 32

) X/ \/)j | :-%/—7 J_‘-f 2

Extremd Contraatac

iExperiment % Control

Chart 4. Comparison of goals scored by left wing experimental group vs. Control group
/game parametres

Right wing
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-—0 -
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Chart 5. Comparison of goals scored by right wing experimental group vs. Control group
/game parametres

Pivot
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Chart 6. Comparison of goals scored by pivot experimental group vs. Control group /game
parametres

9.3  Correlations between control sample results and handball parametres for the

experimental group by positions

9.3.1 Leftwing - Pearson Correlation

Table 2. Correlations between control sample results and game parametres - experimental —
left wing

GAME PARAMETRES
CONTROL Shots Total Goals scored
SAMPLES on goal goals | From Fr_om Counter | From | From
scored 7m wing attack 6m 9m
Multiple jumps | | 0321 0.173| 0.012| -0.090 0.277 | 0.274| 0.339
on right leg p| 0.365| 0632 0.973| 0.805 0.439 | 0.444 | 0.338
Multiple jumps | | -828" | -868" | -918" | -0.108 | -767 |-0.363 | -0.161
on left leg p| 0.003| 0001 0.000| 0.767 0.010 | 0.302 | 0.657
Two-leg balance | | -0.257 | -0.416 | -0.396 | -.749° -0.221 | 0.418 | 0.404
with eyes open p 0473 | 0.232| 0.258| 0.013 0.540 | 0.229 | 0.247
Two-leg balance |’ | -0.357 | -0.215| -0.021 | -0.048 -0.244 | -0.210 | -0.388
witheyesclosed |p| 0.312| 0550 0.954| 0.895 0.497 | 0561 | 0.267
o r| -0.263| -0.228 | -0.026 | -0.536 0.054 | 0.092 | -0.290
T drll p| 0462| 0526| 0942| 0110| 0883 0.800| 0.416
_ _ r| 0.369| 0357 0.384| 0.032 0.298 | 0.189 | 0.069
Zigzag drill 0| 0204| 0311 0273 0930  0403| 0.601| 0850
r| -0.082| -0.084| -0.014| -0.240 0.065 | 0.238 | -0.299
3-cone drill
p| 0822] 0817 0.969| 0.505 0.858 | 0.508 | 0.402
lllinois agility | | 0450| 0376 | 0333| 0.004 0.477 | 0.240 | -0.014
test p| 0192| 0284| 0.347| 0.991 0.164 | 0.505| 0.970

**_Correlation is significant at the 0.01 level (2-tailed).
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*, Correlation is significant at the 0.05 level (2-tailed).

We notice that there are statistically significant correlations with a significance
threshold of p < 0.01, between Multiple jumps on left leg and game parametres: shots on goal;
total goals scored; goals scored from 7m.; goals scored on counterattack.

Correlations are negative as the reduction of points as a result of the reduction in
execution errors for multiple jumps on left foot imply an improvement of the game parametres

enumerated above.

Also, Two-leg balance with eyes open has a negative and statistically significant
correlation, with a statistic threshold of 0.01. The decrease in displacement leads to the
increase of static balance which positively influences the goals scored from wing parametre.

There are also correlations with coefficients that have considerable, positive or negative,
values but which are not statistically significant.

9.3.2

Right wing - Pearson Correlation

Table 3. Correlations between control sample results and game parametres - experimental —

right wing
GAME PARAMETRES
Total Goals scored
CONTROL SAMPLES Shots on
oal goals From | Counter | From | From
g scored | wing attack 6m 9m
. i r 0.162 | 0.067 0.251 -0.340 | 0.318 | -0.144
Multiple jumps on right leg
p 0.654 | 0.855| 0.484 0.336| 0.371| 0.691
. r -0.037 | -0.319| -0.301 -0.215| 0.002 | -0.393
Multiple jumps on left leg
p 0920 | 0.369| 0.398 0.550 | 0.995| 0.261
Two-leg balance with eyes | I 0.304 | -0.233 | -0.327 -0.399 | 0.471| -0.437
open p 0.394 | 0.517 0.356 0.254 | 0.170 | 0.206
Two-leg balance with eyes | I -0.436 0.050 | -0.301 0.492 | 0.145| -0.073
closed p 0.208 | 0.890| 0.398 0.149 | 0.689 | 0.841
T grill r 0.493 | 0.143| -0.055 -0.191 | 0.420| 0.224
i
p 0.148 | 0.693| 0.879 0.597 | 0.227 | 0.533
i _ r 0.422| 0.149| 0.325 -0.187 | 0.011| 0.203
Zigzag drill
p 0.225| 0.680| 0.359 0.605| 0.977| 0.574
_ r 0.121| -0.033| 0.237 -0.574 | -0.097 | 0.228
3-cone drill
p 0.739 | 0.928| 0.509 0.083 | 0.790 | 0.527
L r .882** | 0.604 637* -0.098 | .714* | 0.352
Illinois agility test
p 0.001 | 0.064| 0.048 0.787 | 0.020 | 0.318

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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For the right wing thereare statistically significant correlations with a significance
threshold of p < 0.01, between the results of Illinois agility test and Shots on goal. Also, there
are statistically significant correlations between results of Illinois agility test and game
parametres Goals scored from wing and Goals scored from 6m, but with a significance
threshold of p < 0.05.

Correlations are positive as decline in time means increase in speed, agility and multi-
directional body control, which correlate with an increase of game parametre values
mentioned above.

The right wing also presents correlations whose coefficients have considerable, positive
or negative yet statistically insignificant, values.

9.3.3  Pivot - Pearson Correlation

Table 4. Correlations between control sample results and game parametres - experimental —
pivot

GAME PARAMETRES
CONTROL SAMPLES | Shotson | Total goals Goals scored
oal scored Counter From 6m
J attack
Multiple jumps on r -.755* -0.575 -.820** -0.297
right leg p 0.012 0.082 0.004 0.404
Multiple jumps on r 0.099 0.250 0.254 0.194
left leg p 0.786 0.486 0.479 0.591
Two-leg balance r -0.030 0.034 -0.043 0.077
with eyes open p 0.934 0.925 0.906 0.833
Two-leg balance r 0.076 -0.056 0.421 -0.350
with eyes closed p 0.834 0.877 0.226 0.322
. r -0.025 -0.142 0.023 -0.218
"T" drill
p 0.945 0.695 0.949 0.546
. _ r -0.282 -0.307 -0.161 -0.336
Zigzag drill
p 0.430 0.388 0.656 0.343
_ r -.685* -0.628 -0.569 -0.533
3-cone drill
p 0.029 0.052 0.086 0.112
L r -0.544 -0.480 -0.432 -0.409
Illinois agility test
p 0.104 0.160 0.212 0.240

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
For pivots there are statistically significant correlations with a significance threshold of
p < 0.01, between the results of Multiple jumps on right leg test and Goals scored from
counterattack. Statistically significant correlations with a significance threshold of p <0.05
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appear between results for Multiple jumps on right leg and Shots on goal and also between the
3-cone test and game parametre Shots on goal.

Correlations are negative for the values measured for Multiple jumps on right leg test
and the two game parametres as a drop in points as a results of a reduction in error count for
Multiple jumps on right leg leads to the increase in value of the Shots on goal parametre and
of Goals scored from counterattack. The decline in time for the 3-cone drill test means
improvement of speed, agility and multi-directional body control which determines the
increase in the number of shots on goal by the pivot. As for otherpositions, the pivot exhibits
correlations whose coefficients have considerable, positive or negative values, with no
statistical significance.

10 CHAPTER 10. CONCLUSIONS AND RECOMMENDATIONS
10.1 Discussion on the results
10.2 Theoretical conclusions

This research allows us to put forth a series of conclusions and recommendations,
presented in the order in which the scientific investigations were conducted: theoretical
(general) conclusions, study results, as well as practical (specific) conclusions, which refer to
the hypotheses proposed for evaluation in this paper.

The theoretical novelty of this paper stands in its proposing a new orientation of th
training process by means of implementing a programme containing proprioceptive methods
which will have a significant contribution to the education and development of coordinative
abilities, in comparison with handball-specific training methods.

A current trend is the introduction of specific proprioceptive methods into training
programmes in order to improve specific neuromuscular coordination indices, as well as static
and dynamic balance from an early age..

This scientific approach contains a set of novel, original elements as regards optimizing
training for six-metre line players in Ul6 women’s handball, by means of proprioceptive
strutures, and aiming at maximized capitalization of wing and line players’ potential.

In this paper we set out to improve the efficiency of six-metre line players in U16
women’s handball, positions which have not been emphasized lately during training and have
not been capitalized entirely.

The variety of methods included in the programme proposal, based on utilising various
devices and materials: balance fits, TRXs, elastic bands etc., contributed to the optimization
of training U16 wing players and pivots, in agreement with modern trends in handball
training.

The current trend in modern handball is standardizing all components, and this research
highlights a new orientation of the training process towards implementing an adapted
proprioceptive training programme which improve the specific indices of speed, agility,
coordination, orientation in space and time, and static and dynamic balance of U16 female
handball players.

Organizing individualized training adapted to each athlete’s possibilities has
contributed, apart from the better neuromuscular coordination indices, to great results in
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official competitions by improving the efficiency of wing players and line players, and their
contribution to the game.

It is worth mentioning that within this research that targets the optimization of six-metre
line players’ training by means of proprioceptive structures, methods are objectivised,
rationalised and standardised as methods for the optimization of training young handball
players and not as methods used to prevent or recover from injuries.

In our country, and also on youth level, there is a lack of thorough exploitation of the
potential of six-metre line players when compared to European handball, where great results
in big competitions are attributed to the use of high potential line players.

This fact was proven by the Romanian national side, too, whaen they came away with
the bronze medals from the World Championship in Denmark, in December 2015. In games
where the contribution of the six-metre line was negligeable, the Romanian team lost, winning
the games which saw good performances from wing players and pivots.

10.3 Specific conclusions of experimental research

The conclusions that emerge from this scientific enterprise refer to the hypotheses
regarding teaching and developing coordinative abilities, improving indices of certain psycho-
motor abilities, improving the efficiency of six-metre line players in official games as a result
of applying proprioceptive training adapted to handball.

During the study modern, innovative teaching materials were used, having the purpose
of modernization of the training of U16 handball players.

B Following the study conducted on teaching and developing coordinative abilities we

can conclude the following:

» All tests show that research subjects presented higher numerical values at the final test

than at the initial one, after the application of the programme proposed by us;

» The analysis of the results of Multiple jumps on single foot (left and right) tests make
us claim that the progress of the experimental group are superior to that of the control group
because of the influence of the variable introduced by us (proprioceptive methods) into the
research.

» The difference in results registered by the two groups (experimental and control) at the
final testing of two-leg balance with legs close together, eyes open, shows an improvement in
static balance for the experimental group.

> The results registered by the two groups (experimental and control) at the final testing
of two-leg balance with legs close together, eyes closed, show that the variable introduced by
us induces progress as there is better static balance registered by the experimental group.

» The importance of applying proprioceptive methods is demonstrated by the progress
registered by the experimental group during the "T" drill test as compared to the control
group.

» The results registered during the Zigzag drill test entitle us to say that the progress of
the experimental group are superior to that of the control group due to the influence of the
variable (proprioceptive methods) introduced by us into the research.
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» The importance of applying proprioceptive methods is demonstrated by the progress
registered by the experimental group when evaluating speed, agility and multi-directional
body control was demonstrated by theresults registered during the 3-cone drill test.

» We can ascertain that the progress of the experimental group in the Illinois agility test
of speed, agility and multi-directional body control, are superior to that of the control group
due to the influence of the variable (proprioceptive methods) introduced by us into the
research.

The results that came from the statistical processing of data are significant, which
confirms hypothesis (I1) which states: The correct and timely application of proprioceptive
methods during training sessions contributes significantlyto the teaching and development of
coordinative abilities in comparison with handball specific training methods.

The second hypothesis (12) is also confirmed: Incorporating proprioceptive structures
into training improves psychomotor ability indices.

B As regards the results registered by six-metre line players, from the offensive
parametres of the 20 official games we can conclude the following:

» Total goals scored

> The results registered entitle us to claim that the variable introduced by us has had a
positive effect on the number of goals scored by the left wing of the experimental group in the
20 official games, in comparison to the control group.

» After analysing the data we can conclude that the difference between the average
number of goals scored in the 20 official games by the right wing of the two groups
(experimental and control) can be attributed to the variable introduced by us.

> The difference between the average number of goals scored in the 20 official games by
the pivots is statistically significant between the two groups (experimental and control) and
entitles us to claim that it can be attributed to the variable introduced into this research.

» Goals scored from the 7 m line

» The greater difference of goals scored from 7 m throws in the 20 games by the left
wing players of the experimental group (1.80 ) compared to the control group (0.65) shows us
that the variable introduced by us has had a beneficial influence on this game parametre.

» Goals scored from the wing

» Following the analysis of statistical data we notice that the difference between the two
groups in goals scored during the 20 games by left wing players from wing shots is not
statistically significant (2.20 for the experimental group and 1.55 for the control group
respectively, p=0.065 > 0.05 and z = -1.846 ).

» As for goals scored from the wing by right wing players of the two groups, the
difference is statistically significant (the average of the experimental is 2 while the control
group registered 0.85, while p=0.002<0.05 and z = -3.161) and can be attributed to the
variable introduced by us.

» Goals scored from counterattacks

» The average value of goals scored by left wing players on counterattacks is 1.60 goals
for the experimental group and 0.10 for the control group, while p<0.001<0.05 and z = -
4.962 , which shows a statistically significant difference between the two groups.
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» The average value of goals scored by right wing players on counterattacks is 2.15
goals for the experimental group and 0.05 for the control group, the difference being 2.10
goals, while p<0.001<0.05 and z = -5.727, which testifies to a statistically significant
difference between the two groups.

» The average value of goals scored during the 20 games by the pivots on counterattacks
is 0.95 for the experimental group and 0.00 for the control group where no goals were scored
by pivots on counterattacks. p<0.001<0.05 while z = -4.252 showing, in this case, a
statistically significant difference btween the two groups.

» Goals scored from the 6m line

» From 6 m shots during the 20 official games left wing players of the two groups
scored 0.35 goals for the experimental group and 0.80 for the control group, resulting in a
lower value for the experimental group by 0.45 goals. The significance threshold calculated
with the Mann-Whitney test is p=0.05 while z =-1.932;

» The average number of goals scores in the 20 games by the right wing players from
the 6m line is equal to 0.65 for the experimental group and 0.40 for the control group,
resulting a bigger difference for the experimental group by 0.25 goals. The Mann-Whitney
test with p=0.275>0.05 and z=-1.091 testifies to a statistically insignificant difference
between the two groups;

> As for the pivots, the averag number of goals scored in the 20 games from the 6m line
is 1.20 for the experimental group and 1.05 for the control group, the difference being 0.15
goals in favour of the experimental group, while p=0.921>0.05 and z =-0.100 showing a
statistically insignificant difference in this case.

» Goals scored from shots form 9 m
» The data analysis of goals scored in 20 games by left wing players from 9m revelas the
fact that there is a statistically significant difference between the two groups (0.65 for the
experimental and 0.00 for the control group, with p<0.001<0.05 and z=-4.333) and is the
result of the variable introduced by us.
> In the case of right wings the same statistically significant difference can be observed
(1.10 goals for the experimental group and 0.00 for the control group, while p<0.001<0.05
and z = -5.222), owing to the positive influence of proprioceptive methods introduced into the
research.
The statistical analysis of data registered by six-metre line players for all five offence
parametres analysed, show statistically significant results which determine us to accept work
hypothesis 13.

B After the study conducted on the efficiency improvement of shots on goal of wing
players and pivots throughout the 20 official games, we can conclude the following:
> As regards the efficiency of shots on goal from the left wing side, there were a total of
186 shots with 132 goals scored by the experimental group, the efficiency being 71,0%, while
for the control group from a total of 145 shots there were 62 goals scored, the efficiency being
42,8%. We can safely state that the progress registered by the experimental group are superior
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to that of the control group due to the influence of the variable (proprioceptive methods)
introduced by us.

» On the right wing of the experimental group 118 goals were scored from a total
number of 178 shots, the efficiency being 66,3%, while the control group registered 65 shots
on goal and scored 26 times, the efficiency being 40,0%. We can conclude that the superior
progress shown by the experimental group as compared to the control group is the result of
the introduced variable (proprioceptive methods).

» From pivot position one can observe that from a total of 58 shots on goal 43 goals
were scored by the experimental group, the efficiency of this position being 74,1%, while for
the control group from a number of 32 shots 21 goals were scored, with 65,6% efficiency.
This too makes us claim that the superior progress of the experimental group compared to the
control group are to be attributed to the variable introduced by us into the research.

These being presented we can assess that work hypothesis 14 has been confirmed,
which says: The introduction of proprioceptive methods into the training programme leads to
the improvement of efficiency indicators of wing and line players in official games.

B The study conducted on the correlation between the results of the control samples and
game parametres of the experimental group by positions we can ascertain the following:

> On the left wing side there are statistically significant correlations with a significance
threshold of p < 0.01, between Multiple jumps on left leg and game parametres: shots on goal;
total goals scored; goals scored from 7m; goals scored from counterattack. Also, Two-leg
balance with eyes open correlates negatively and statistically significantly, with a significance
threshold of 0.01. The decrease in displacement along the X-axis leads to an increase of static
balance which in turn influences in a good way goals scored from wing parametre.

» On the right wing there are statistically significant correlations with a significance
threshold of p < 0.01, between the results of Illinois agility test and shots on goal. There are
also statistically significant correlations between the results of Illinois agility test and the
goals scored from the wing and gols scored from 6m prametres, but with a significance
threshold of p < 0.05. The correlations are positive as the decline in time leads to an increase
of speed, agility and multi-directional body control with correlates with a value increase of
game parametres mentioned above.

> There are statistically significant correlations on the pivot position with a significance
threshold of p < 0.01, between the results of the Multiple jumps on right leg test and goals
scored from counterattack. Statistically significant correlations, but with a significance
threshold of p < 0.05 were registered between the results of Multiple jumps on right leg and
shots on goal, and also between test results of the 3-cone drill test and game parametre shots
on goal. Correlations between values measured at the Multiple jumps on right leg and the two
game parametres are negative as the decline in the number of points as a result of the decline
of execution error when when doing multiple jumps on right leg leads to an increase in shots
on goal and goals scored from counterattack values. The decline in time in the 3-cone drill
test means an increase of speed, agility and multi-directional body control which determines a
higher number of shots on goal by the line player.
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In accordance with the fact presented above we accept the validity of work hypothesis
I5 which states: By using proprioceptive methods one can observe the correlation between
test results and offensive technical parametres of wing and line players.

10.4 Elements of novelty and methodological recommendations

Based on the results registered by this research, on the conclusions emerging from Part
Il and those from the experimental research we can state the following:

» The element of novelty of this paper is the implementation of a programme which
contains objectified, rationalized and standardized proprioceptive methods for the
optimization of training and increased efficiency of wing and line players in U16 women's
handball and not as methods of preventing or recovery from injuries;

» The use of unstable surfaces has positive effects on developing coordinative and
handball specific abilities as the utilised programmes exceed the traditional methods of
training and learning basic handball skills for female U16 players.

We also would like to make a series of recommendations regarding the application of
the programme proposed in this paper:

» the programme should be introduced for the duration of a training macrocycle;

> it should last for 20-30 minutes, for a minimum of 3 three times a week, at the

beginning of practice sessions;

> it should be introduced as part of individualized training;

» introducing proprioceptive methods from an early age;

» methods should be adapted according to age and individual particularities of players;

» methods should be applied to all players of a team and particularized for each position;

» methods should be applied according to the easier towards difficult principle, from
simple to complex;

» Structure of methods should be applied for periods of 4-6 weeks depending on the

feedback from athletes;

Accordingly, together with the Technical-Methodical Comission of the Romanian
Handball Federation we shall try to popularize this proprioceptive training programme,
adapted to children and youth level, at the refresher courses for coaches.

Until now the introduction of proprioceptive methods training programme was
attempted at a training camp for youth players of the national side in the summer of 2014 and
at the 2002-2003 age group's training camp, organized by the Romanian Handball Federation
in August-September 2015.
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