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THE INFLUENCE OF THE AQUATIC EXERCISES PROGRAM ON THE
POSTURAL BALANCE AND GAIT IN PEOPLE WITH PARKINSON’S
DISEASE
Ilinca Ilona1,2, Cosma Germina1, Rosulescu Eugenia1,2,
1

University of Craiova, Faculty of Physical Education and Sport, Craiova
2
Neuromotor Adults Rehabilitation Center St. Maria, Craiova
Corresponding author: Germina Cosma,University of Craiova, Faculty of Physical Education and Sport,
Craiova, Romania, E-mail:germinacosma@yahoo.com
Introduction. Parkinson’s disease is a debilitating disease that leads to loss of balance and postural control because of
neuronal deterioration. Aquatic therapy is a more recent form of therapy for PD patients and has been shown to benefit
postural stability. The aim of the study is to assess the effects of aquatic exercise program on postural balance and gait
in people with Parkinson’s disease.
Methods: 7 PD patients were included, aged between 50 and 70, who in II and III stages of the disease. The subjects
underwent 40 sessions of aquatic therapy during 4 months, lasting 60 minutes, in a heated therapy pool. The participants
were evaluated in the start and end of the interventions phase using the Berg Balance Scale (PBS), Time Up and Go
(TUG), Tandem stance, and 10m walk and 3600 turn.
Results: the results of this study showed an important improvement in static and dynamic balance and gait outcomes in
comparison with the baseline results.
Conclusion: Balance training in the aquatic environment promoted improvement on balance and gait of patients with
Parkinson´s disease.
Key words:aquatic therapy, Parkinson’s disease, postural balance

Abnormal locomotion is characteristics of
parkinsonism.PD affects complex gait activities
such as gait initiation, braking, and turning. The
primary disturbance in parkinsonian gait is in
motor set, which affects gait as an automatic task.
Balance and gait disturbance as well as
bradykinesia are strongly correlated with
disability in PD [4]. Clinical characteristics of
locomotor patterns include slow gait and reduced
stride length, reduce cadence in increased
proportion of the gait cycle spent in the double
limb-support phase of stance. With disease
progression, stooped posture, short steps, and
shuffling become more prominent features [5].
Postural instability in PD is characteristically seen
in the stooped forward posture and the shuffle
movement of the feet. Decreased joint range of
motion, a narrowed foot stance and axial rigidity
cause musculoskeletal instability that negatively
effects postural balance.
The treatment of Parkinson’s disease aims to
minimize the functional limitations and
contributes to improve the quality of life of
patients, but does not prevent the disease
progression. Exercise has been shown have a
positive impact on physical capacities and
functional capacities and, therefore, an exercise
program may prove to be beneficial for people
living with PD [6]. Aquatic therapy is a part of
physical and rehabilitative medicine and is
currently used in clinical practice as a treatment
for patients with PD. Aquatic therapy is a more

Introduction
Parkinson’s disease (PD) is a progressive
neurodegenerative disorder marked by decreased
dopamine levels in the brain that disrupts several
physiological systems including neuromuscular,
musculoskeletal, cognitive and sensory. PD is
characterized by a variable combination of tremor,
rigidity (hypertonia), bradykinesia and a
characteristic disorder of walking and posture.
Parkinson’s disease symptoms can decrease
functional status and cause a decrease in quality of
life (QOL) in these individuals.
At present, there is no cure for Parkinson disease,
although medical and surgical interventions are
effective for most people with the disease. But
medication and surgical treatments alone are not
sufficient treatment for Parkinson’s disease.
Functional exercise programs and patient`s
education are also integral parts of the
management
of
this
disease
and
its
disabilities.Exercise programs will not reverse the
symptoms of PD, but it can improve quality of life
and maintain functional independence for a longer
period of time.
Approximately 1.2 million people in Europe have
Parkinson's disease [1]. In Romania, the latest
statistics indicate 73,000 patients with Parkinson's
disease [2]. The average age of onset of symptoms
is 60, but five to ten percent of patients have
symptoms before the age of 40. The prevalence is
expected to triple in the next 50 years [3].
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had experience in conducting aquatic exercise
programs for old persons with physical disabilities
and a physiotherapist.Informed consent was
obtained from each patient before entering the
study.
The participants were evaluated in the start and
end of the interventions phase using the Berg
Balance Scale (PBS), Time Up and Go (TUG),
Tandem stance, and 10m walk and 3600 turn.We
used the paired t test in order to compare the
results obtained before and after intervention,
considering p value <0.05 as a statistically
significant result.
Rehabilitation aquatic program
Aquatic treatment was focused on various aspects
improving balance, postural stability, walking
ability and performance of ADL. Every single
session lasts 60 - minute and is divided into 3
parts: a warm-up phase -10 minutes, a workout in
the water phase – 40-45 minutes and a cool down
phase - 5 minutes.
The warm-up and cool-down periods were
performed in the pool and included low-intensity
aerobic exercises such as breathing exercises, free
water walking in various directions (forward,
backward, and side step with and without
turbulence), walking against resistance (created by
the therapist) and neck, arm, and leg movements.
The aquatic exercises included activities focused
on joint mobility, strengthening exercises to
improve and maintain the integrity of muscles,
static and dynamic movements to improve motor
skills and coordination, proprioceptive exercises
to maintain balance in different conditions.
Exercises to improve joint mobility and muscular
strength included: hip, knee and ankle
movements, standing PNF, squats, side lunges.
These aquatic exercises were progressed by
adding resistance to movements (aquatic noodles,
BAPS Board, etc) increasing number of sets or
repetitions of each exercise, providing less
assistance during balance activities, and
increasing time of aquatic programme. All these
exercises were done in orthostatic position (with
immersion down to the xiphoid process level) for
both sides. Exercises were done in three sets of 10
repetitions in the first four weeks and three sets of
20 repetitions in the second weeks.
As balance and proprioception improve, we
introduced in the aquatic exercises program
double and single leg support movements,
stepping in all directions, turning tasks and
exercises on the Kickboard and BAPS Board. To
vary the balance challenge we used many
variables like: the amount of arm assistance, the

recent form of therapy for PD patients and has
been shown to benefit postural stability. The goals
of this therapy focusing on improving balance,
gait and flexibility while increasing muscular
strength and endurance and promote independent
functioning.
The buoyancy and viscosity of water among other
mechanisms associated with water‐based exercise
may have positive effects on patients’ with PD as
well as indications for the use of aquatic exercise.
Buoyancy provides support to weak muscles for
reassured balance and improved posture and
reduces the impact stress to the joints and often
allows greater mobility.
The water resistance helps the patient to maintain
or enhance muscular strength and endurance and
also enhances body awareness, which can assist
with maintaining proper posture and a sense of
movement within space during activity.
The water microgravitarysetting can lead PD
patients to transform an automatic movement in a
voluntary movement, improving learning.
The turbulent water flows destabilize the patients
causing continuous loss and recovery of balance
determined maximal stimulation of neurological
reactions
The aim of the study is to assess the effects of
aquatic exercise program on postural balance and
gait in people with Parkinson’s disease.
Materials and Methods
The present research is a pre-test posttest,
prospective and single group study. Seven PD
patients were included, aged between 50 and 75,
who in II and III stages of the disease. The
subjects with Parkinson’s disease were recruited
from Neuromotor Rehabilitation Center Sf. Maria,
Craiova.
Exclusion
criteria
were:
any
contraindication to immersion in thermal water
severe gait disability with inability to walk
unassisted, clinically diagnosed dementia, other
chronic disorders, as well as all other
contraindications to exercise
The subjects underwent 40 sessions of aquatic
therapy during 4 months, lasting 45 minutes, in a
heated therapy pool. The aquatic exercise was
undertaken in the swimming pool of Neuromotor
Rehabilitation Center Sf. Maria. The therapy pool
was located at the facility; the 12x5m pool was
uniformly 1.4m deep and heated to 32 – 32,5°C.
The pool was accessible by a staircase equipped
with railings on either side, as well as a lift that
could be used for the safe transfer of participants
who were unable to ambulate into or out of the
water. The aquatic exercise training was led and
supervised by a certified aquatic instructor who
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in stride length, walking speed and changes in
movement patterns, progressively shallow water
were added to increase the challenge and
resistance to walking and make the balance and
gait training more effective.

presence of external supports, narrowing the base
of support, head position, and movement and
visual input (Table 1).
For locomotion exercises, arm movements, "stop
and go" exercises, changes in direction, variations
Table 1 Description of aquatic exercises program

The parts of
aquatic program
Warm-up
(10 minutes)
The workout
phase
(40-45minutes)

EXERCISES
Slowly walk the length of the pool use hand for support (breathing deeply)
Walking patterns: forward, backward, and side step with and without turbulence
Movements of the neck, arm, and leg
JOINT MOBILITY AND MUSCULAR STRENGTH EXERCISES (with immersion
down to the xiphoid process level)
Hip flexion and extension with the knee extended
Hip flexion and extension with the knee flexed;
Hip horizontal abduction/adduction with knee straight;
Knee bents;
Single leg bicycles;
Single leg kicks;
Single straight leg kicks;
Ankle dorsiflexion and plantar flexion,
Standing PNF D1 flexion and extension
Two-legged semi squats and reverse squats,
Squat at railing to toe raise;
Single leg semi squats,
Side lunges.
BALANCE AND PROPRIOCEPTIVE EXERCISES (with immersion down to the
xiphoid process level)
• Single leg stabilization to improve single leg stance in ambulation and transfer
training;
• Orthostatic position: try to reach in various directions (forward, overhead, backward
and to the sides) without losing balance;
• Spine extension with simultaneous hip extension and shoulder flexion;
• Stepping forward up, forward down, side up, side down, and backward down;
• Balance diamond (step forward with right foot, diagonal left and back, sidestep right,
diagonal left and back to starting position).
• Turning-in-place exercise with maintaining balance and posture;
• Kickboard exercises – Two-legged push/pull, two-legged push downs with added
diagonal, reverse squats;
• BAPS Board exercises: Weight shift, double and single leg stands, ankle dorsiflexion
and plantar flexion, one-legged knee flexion/extension, one-legged hip flexion/extension
and abduction/ adduction;
GAIT TRAINING
• Forward walking with shoulders horizontal abduction;
• Forward walking, kickboard in front;
• Walking with trunk rotation;
• Walking in the lines or narrow base of support walk;
• Walking with one-leg support pauses;
• Walking forward three steps, stops to balance on a single leg, takes three steps back,
and then stops and balances again;
• Walking forward three steps then flex bought knee and then marching three steps
forward;
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Cool-down
(5 minutes)

• Lateral walking with large steps
• Gentle stretching exercises

Results
Seven PD patients were assigned to a single group. Descriptive statistics are shown as mean ± SD. In
comparing the changes after the intervention, paired t-test was used.
The results of this study show an important improvement in static and dynamic balance and gait
outcomes after aquatic exercises intervention in comparison with the baseline results.
The subjects were tested before (Pre-exercises) and following aquatic exercise program (Postexercises) for functional balance (Berg Balance Scale), dynamic balance (Time Up and Go Test and 3600
turn Test) static balance (Tandem Test) and gait (10m walk).
Table 2. Results achieved by the subjects before and after the aquatic exercises intervention

Mean ± SD.

Variables
Tandem stance (s)
Berg Balance Scale
Time Up and Go (s)
10m walk test (s)
3600 turn Test (s)

Before
22.29±1.25
44.28±1.79
12.57±0.97
9.71±1.25
6,14±0,69

After
26.14±0.90
48.28±0.75
10.14 ±1.06
7.28±1.11
4,42±0,53

p
0,001*
0,001*
0,001*
0,002*
0,002*

*Data presented as mean ±SD.
*The p values refer to the difference between the first (before intervention) and second (directly after intervention)
assessments

In the results of the Time Up and Go and 3600
turntests, which were conducted to test dynamic
balancing abilities, the aquatic exercise group
showed significant differences after the aquatic
exercise compared to before the exercise
(p=0,001; p=0,002)
The increase occurred after the 16 weeks (Table
2). Likewise, the Tandem stance test showed that
there was a significant decrease in the Parkinson's
disease subjects times taken to perform the test
after the aquatic program, after the 16 weeks (p=
0.001) (Table 2). When analyzing the walking
times required to cover 10meter it was observed
that there is a significant difference between the
pretest and posttest (p=0,002)
Discussion
The objective of this study was to investigate
whether a specific exercise program, conducted in
an aquatic environment, would be capable of
improving Parkinson adults’ postural balance and
gait.
Our study shows that in a selected group of
patients, a specific aquatic rehabilitation program
based on joint mobility and strengthening
exercises, balance and proprioceptive training lead
to a benefit in postural balance, walking ability
and performance of ADL for patients diagnosed
with Parkinson disease.

After 16 weeks of aquatic physical therapy
program, all parameters within the rehabilitation
group significantly improved in comparison to
baseline outcomes. The results of our study are in
agreement with the majority of other studies
concerning the influence of aquatic properties on
postural balance and mobility of patients with
Parkinson’s disease.
In a study of patients with Parkinson's disease by
Kargarfard, Mehdi & Chitsaz, Ahmad [7], the
authors found that three sessions per week in an
aquatic environment, for a eight week intervention
period, may be sufficient to improve parameters
related to balance that were evaluated by
functional tests and can be used as a useful and
effective method to improve balance and in turn
daily functioning of Parkinson's disease patients.
Furthermore, Zhizhong Zhu, Liling Cui [8],found
in their study that an obstacle aquatic therapy
program seems to be more effective than
traditional protocols for gait and balance in
patients with Parkinson's disease, and the effect
lasts for six months.
In a similar context, a recent systematic review
indicated that water-based exercise has some
beneficial short-term effects on the impact that PD
has on the patients mainly on their motor
symptoms and on their functional mobility, as
well as on their quality of life [9].In a 4 week
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intervention period, with three times per week
frequency, Louise et al. [10] compared the effects
on balance in people with PD of two exercise
programs: a land-based exercises program and
physical therapy a specific aquatic therapy
program associated with a land-based physicaltreatment). The associated program consisted of
10 minutes of warm-up includedwalking
performances and central session training lasted
30-45 minutes comprised trunk mobility exercises
in different position, static and dynamic exercises
and balance training exercises. The aquatic
therapy group showed greater improvements in
disability than the usual care group (P<.01).
Our Berg Balance Scale assessment demonstrated
a significant improvement of dynamic balance.
Similar findings where aquatic physiotherapy was
superior to over-ground therapy have also been
reported in the literature [11,12].
The individual with PD may show an alteration in
postural reactions such as straightening, balance,
protective extension, difficulty in corporal rotation
and reduced muscular strength lead to difficulties
in performing functional tasks, therefore, tests
such TUG and 3600turnwill take longer to be
completed. It has been suggested that TUG is a
measured of functional mobility as decrease in
TUG time is highly correlated with functional
capacity, balance and walking speed. Our results
demonstrated a decrease in time to complete the
tests with a significant improvement. These
results are in agreement with those of other
studies [13,14].
In the present study, there were improvements in
the older people’s static or dynamic balance
according to the Tandem gait test. As founded by
Pereira [15], the tandem gait test is one in which
the elderly population has a weak performance.
This result is similar with what was found by
Joanna Stozek [16], who compared the efficacy of
aquatic and non-aquatic exercise programs on the
body balance of elderly patients and observed that
the aquatic exercises were significantly better for
their balance than were the nonaquatic exercises.
Postural instability is the sign in PD with the
greatest impact on quality of life because it is
related to gait impairment and risk of falling [17].
In this study we used Tandem stance test with
support for evaluation of functional balance
requirements for mobility. In the present study
the time of performed Tandem stance test
shortened in patients with PD after aquatic
exercises therapy.
It is believed that, the gait speed slows down with
the disease severity. Age and balance are another

factor that affects gait speed in people with PD
[18]. 10mWT test is generally used in evaluating
the gait abilities of patients with neurological
damage, and its intertester reliability is 0.97 [19].
In this study, 10mWTs were conducted in order to
assess gait abilities based on the results, the
walking time was shortened after the exercise
compared to before the exercise. Thus, the
walking speeds were significantly improved.
These findings were in compliance with those by
Javier Arturo Hall-López and colleagues [20] who
evaluated the effect of a periodized aquatic
exercise program on functional autonomy in postmenopausal women with Parkinson’s disease. The
subjects participated in the 16-week of periodized
aquatic exercise program five times a week, 30
minutes of aquatic exercise. Their results showed
significant improvement (p <0.05) comparing
before and after the aquatic exercise program in
10 meters walk test (p=0.001).
Conclusion
In conclusion, although our sample was small, it
showed that an aquatic exercise program may
increase postural balance and gait in adult with
Parkinson’s disease. Therefore, this therapy could
be used as a complementary treatment to
conventional physical therapy treatment alongside
medications for Parkinson patients. We hope that
our results contribute to the understanding the
effects of aquatic therapy on enhance both static
and dynamic balance in people with Parkinson.
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Abstract
Designed as a true cyber scheme, execution of volitional movements is a synergistic combination of different sensory
and motor factors which is reflected in muscle contractions, adequate control over the intensity, hierarchy, chronology
and spatial location of body or different parts of the body.
All body biomechanical activities results from a double command which simultaneously produces the contraction of
two muscle groups with antagonistic action. Those are the flexors and extensors. The first group contract and produce
the desired movement, the second group provides relaxation and modulates movement. The movement would lose
precision and safety, also can occur excessive contractions without this synchronization between the muscles agonists
and antagonists.
Voluntary movement involves a complex process of coordinated steps required not only for initiation, but also for the
cessation of muscle contraction, and the intimate nature of the processes in which volitional consciousness is capable of
expressing itself in terms of movement remains incomprehensible.
In the rehabilitation and sport, the accuracy of the voluntary movements is crucial. The learning and repetition for
learning of one motion require a complex image of the temporal and spatial succession and nervous integrationof the
elementary movements that must be executed in a special order to achieve the desired action. Those succesion are the
base of rehabilitation and sport and must be well understude in order to achive the ideal voluntary movement.
Key words: muscle contraction, nervous integration, voluntary movements

Introduction
The muscle is the active effector part of the
system that realizes a movement. This is how the
body reacts to the constant changes in the
environment, all range of external attitudes is feel
in the functionality of central nervous system that
can ultimately reduced to a single fundamental
phenomenon that is the movement.
For point-to-point movements, the model provides
predictions on (1) movement trajectory, (2)
equilibrium trajectory, (3) muscle control inputs,
and (4) antagonist muscle stiffness, as well as
other variables. [1]
The striated muscle is the actualy effector device
of this system that has two fundamental
properties: excitability and contractility, also
guarantee that the electro-chemical influx that is
perceived at his level is transformed into
mechanical energy through a complex processes.
The various movements of the body are carried by
the muscles closely related to the nervous system
that is based on integrates internal/external
information. After the integration of those
informations the brain is emitting commands for
the muscles that are end effectors and finally do
the required and learned movement. For many
years thereafter the role of the motor cortex was
relegated to that of a simple map of muscles and
muscle activity patterns by which the rest of the

cerebral cortex controlled spinal motor neurons.
[2]
Franz & McCommick [3] highlighted there is a
tendency in the brain to economise cognitive
resources, while at the same time optimising
behaviour. Further, the brain is continually
monitoring sensory and cognitive information to
glean essential associations used to efficiently
guide behavior. [4]
The motor system can learn new behavioral
strategies or new reactions to familiar stimuli to
improve behavioral outcomes, and it can learn
new skills to cope with predictable variations and
perturbations of the environment.Thus the neural
control of voluntary movement involves far more
than simply generating a particular pattern of
muscle activity. [2] Many aspects of the neural
response may be quite ‘non-muscle like’ even if
muscle commands are the final output. [5]
In 1997, Ning Lan talk about the multi-joint arm
movements performed by humans, the
coordination strategy for a set of redundant
muscles and the consequent invariant features of
movements that are not well understood. [6] Also
the Ning article speek about the fact that extensive
experimental studies have been carried out to
identify biological control strategies of
movements.
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There are several types of muscle fibres that differ
with regard to their functional, biochemical and
morphological properties. [7] Nevertheless,
muscle fibres belonging to a particular motor unit
are all identical and are specialized to carry out
the tasks demanded from them by the
motoneurones that activate them. [7]
The heterogeneity of the muscle fibers is the base
of the flexibility which allows the same muscle to
be used for various tasks from continuous lowintensity activity (e.g., posture), to repeated
submaximal
contractions
(for
example,
locomotion), and to fast and strong maximal
contractions (jumping, kicking). [8] In addition,
the structural and functional properties of the
fibers, which are generally referred to as fiber
phenotype, can change in response to hormonal
and neural influences, nerve-activity being a
major determinant of the fiber type profile. [8]
Needham (1971) [9] provides a comprehensive
account of the history of muscle contraction and
metabolism and quotes Berzelius (1807) for the
discovery that the muscles of an exhausted stag
contained lactic acid.
Skeletal muscle accounts for approximately 50%
of total body weight, and is known to be the
largest tissue in the human body, mainly
responsible for force generation, movement and
breathing. [10, 11]
After Best and Garret skeletal muscle comprises
the largest tissue mass in the body, accounting for
40–45% of body mass [12, 13]. It is responsible of
locomotion and also for the changes in body size
and shape of the internal organs, so:
a) the muscle transform the chemical energy into
mechanical and thermal energy. In order to fully
appreciate the physiology of skeletal muscle, you
must know how muscle transforms the food we
eat into the muscular action that produces force
and motion. This flow of energy is called skeletal
muscle energetics and it focuses on the creation
and use of adenosine triphosphate (ATP). [14]
b) the mechanical effect is realized by muscular
contraction that manifest also in pressure on
cavitary organs, also by the resistance to changing
of the posture of a body or different body parts
(specialy the postural muscles) or for carry out
active movements (walking, running, jumping
etc.)
c) actomiozionic complex consists the structural
basis that couple the excitation with contraction in
muscle fiber d) ATP (adenozintrifosforic acid) is
the direct power source necessary for the
contraction named by Engelhard "universal
energy currency of living matter". ATP is a

complex nanomachine that serves as the primary
energy currency of the cell [15]. A nanomachine
is a complex precision microscopic-sized machine
that fits the standard definition of a machine. ATP
is the “most widely distributed high-energy
compound within the human body” [16]. AllenD.
G et all from 2008, have cite many studies that
have reported that cytoplasmic [ATP] does not
drop below ∼60% of the resting level during
either imposed stimulation or voluntary exercise.
[17]
e) the muscle contraction is triggered by a
physiological stimulus (nerve impulse), stimulus
that represent the information.
The human body is a complex machine that poses
many sub-systems interacting each other and a
main control to make efficient this interaction: the
nervous system. [18]
The various muscle functions are controlled by
signaling pathways that allow the muscle fiber
respond to changes in the metabolic and
functional demands of the body. Indeed, examples
in the world of sports, therapy, surgery, and
trauma support the idea that skeletal muscle is one
of the most adaptable tissues in the body. [19]
Some forms exercise training, such as strength
training and resistance training, can produce an
increase in skeletal muscle mass, known as
muscle hypertrophy [20]. These interactions
suggest that the dynamic regulation of skeletal
muscle mass is not simply a balance between
synthesis and protein degradation, but a finely
regulated process. [19]
The motor system was born, not made, and many
of the characteristics of the human motor system
reflect its history. [21] The ability to store motor
memories enables the motor system to select a
wide variety of movements in a highly flexible
manner. People can select actions from a large
repertoire of skills that have been previously
learned, depending on context. [21]
Force and movement depend on muscle proteins,
principally myosin and actin, both of which form
strands within the muscle fibers. Molecules of
myosin store kinetic energy as a result of
metabolizing adenosine triphosphate (ATP), and
muscle activation converts this chemical energy
into mechanical force and work. Muscles generate
force through a cascade of electrical and
biochemical events, beginning with the release of
acetylcholine by motor neuron synapses at the
neuromuscular junction. [21]
Nerves from the motor neurons are also called
efferent fibers which carry signals to the end
organs. Sensory or afferent neurons carry sensory
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signals from these organs to the CNS for
processing.
Striat skeletal muscle that is involved in voluntary
motion, should be framed in general metabolism
of the body, which influences and by which it is
influenced. The contractile activity is mainly
dependent in terms of source energy, muscle is the
main producer of lactic acid that is consider the
"metabolic waste" which in human represent an
important energy substrate for cardiac muscle.
The skeletal muscle is the main producer of CO2
in the body also as the main source of heat from
the body.
Lactic acid that appear after the anaerobic
glycolysis should not be seen as a negative factor
but also as a possible source of energy, although
in certain situations may occur that increased
acidity potential destabilizing affects muscle
function and metabolism. Lactic acid is produced
continuously, even at rest, so when training
athletes, in cool-down period of training are
indicate carbohydrate supplements that restores
glycogen accumulation.
Considered as an organ, the striated muscle is
made of elementary fibers in their turn joined in
fascicles by connective tissue. The muscle fibers,
which represent 85% of the striated muscle is
wrapped in a thin sheath of connective tissue
called endomysium, which bond tight between
them. The muscle fibers are arranged in parallel
and grouped in bundles by 20-50 fascicles with a
diameter of 0.5-1 mm, surrounded in turn by a
rich connective tissue, called internal perimysium.
The entire striate muscle is wrapped in a tissue
sheath (epimysium). The epimysium composed of
a thick layer of collagen fibers is fibrous elastic
tissue and allows muscle to contract and move
while maintaining its structural integrity; it also
separates muscle from other tissues and organs.
From the surface of epimisium protrude depth in
the muscle septa of connective fibers which
separate in different clusters each constituting as a
whole internal perimisium. From this emerge
thinner fibers of connective tissue, so single
muscle fibers partly constituting the endomysium.
The fibro-conjunctiv tissue is represented by
collagen fiber, elastic, by fibroblasts, histocite, fat
cells and the tendons, all those structures binds to
muscles to the bones that they put it in motion.
Striated muscle contraction is closely related to
Central Nervosus System, striated muscle is an
organ that works only under control peripheral
nerve. Therefore, the muscles are innervated by
rich motor, sensory and autonomic nerve fibers.
The best metabolism of striated muscle depending

on the integrity of its innervation, (neurotrophic
effect).
Two aspects of motor control have been
traditionally considered separately from each
other. The first relates to the nature of
physiological variables that are used by the brain
to control muscles. The second relates to the
problem of motor redundancy [22]: How does the
brain select particular solutions from infinite sets
afforded by the redundant design of the
neuromotor system at all levels of its analysis?
[23]
In most skilled sensory-motor tasks, the body acts
as a multivariable continuous control system
synchronizing movements with the behavioural of
the environment [24].
An important movement control strategy used by
the central nervous system (CNS) is the activation
of multiple muscles acting in concert with each
other to achieve a specific movement [22, 25].
Studies indicated that cortical activity related to
sensory response and perception is modified by
movement executing mechanisms. [26]
Coordination of the movement by the motor
cortex provides both the start, support of motion
and the finish of voluntary movements, just
following the established patterns. First the
movement is the design in cortical area. Next the
sensorimotor information from the cortex
(regarding the spatial environment need for the
movement, time and its sequences, the necessary
effort required to execute them). The next of step
is the transmission down of the efector outgoing
messages thru the central and peripheric motor
path to the muscular system.
The osteo-articular mobilization occure by the
transmission of mio-artro-kinetic proprioceptive
information mainly to the cerebellum. The
cerebellum intervenes to motor control with a
share alongside the Reticular Form to modulate
alpha and gamma motoneuron activity.
Such coordination has a specific purpose and it is
ensured by a reflex mechanism, partly borned
with and partly perfected in the period of
development of the child by various motor skills
gained as character automatism or "dynamic
stereotype". [27]
Motor fibers representing axons of spinal
motoneurons or motor cranial nuclei are
myelinated fibers. Axons link to skeletal muscle
fiber is made thru a synapse modified has
presynaptic segment, a synaptic cleft and a postsynaptic segment. The gap between the button
terminal and the muscle fiber membrane is called
the synaptic space and the folds of the post
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synaptic junctional area increases the area of each
terminal synaptic knobs depression lies on the
surface of a muscle fiber (called "synaptic gutter")
At the bottom of synaptic gutter the muscle fiber
shows numerous folding forming subneural clefts
which serves to increase the surface area on which
the neurotransmitter acts.
Each terminal nerve ending supplies single muscle
fiber, so each nerve fiber or a single axon. In the
post-synaptic membrane, there are numerous
receptors for acetylcholine
When the action potential reached the axon at the
button level it cause an opening of Ca2+ channel
ionic and the entry of Ca2+ in the termination
presynaptic (in a millisecond, thru a single opened
channel pass hundreds of Ca2+ due to the electrical
gradient-attracted by the negative charges on the
inside of the membrane, and also because the
extracellular concentration gradients are larger,
approx. 1-2mM).
The alteration of the genetic control of protein
synthesis by membrane transport system (chanel
diseases) caused by inherited mutations of ions
channel provides a unique insight into the
mechanisms of many neurological diseases.
However, they also provide new informations
about the fundamental biology and function of ion
channels and about the neurons and muscles.
For example, mutations in the genes: CHRNA2,
CHNRA4, CHRNB2 changes subunits α2, α4 and
β2 of nicotinic receptors in the postsynaptic
membrane and are involved in epileptic
syndromes idiopathic and mutations in the genes:
CHRNA1, CHRNB1 changes subunits α1 and α 2
of nicotinic receptors is associated with congenital
myasthenic syndromes. [28].
Striated muscle has a very active metabolism
which corresponds with a rich blood supply is also
a typical operating level.
Training and effort improves oxidative capacity
by increasing aerobic capacity, also increases the
proportion of fast-twitch fatigue-resistant fibers
when the intensity is begger then 80% Vo2max.
Nowadays motor synergies are studied using a
mathematical approach that identifies patterns of
muscle recruitment, incorporating the onset,
duration and magnitude of muscle activity. [29]
After stroke it can be difficult to identify patterns
of muscle activity due to the loss of strength and
control combined with disordered command
signals from the brain. In addition, movement
patterns that can be clearly distinguished in
healthy people become smaller and less distinct
after stroke. For example when walking the foot
may not be lifted off the ground and swung

forward (reflecting two separate muscle
synergies) but may be shuffled forward without
leaving the ground after stroke in a single muscle
synergy. [30]
Integration is the process when the stimuli that are
received by sensory structures from different parts
of the human body are communicated to the
central nervous system where that information,
based on the already know experience, is
processed and analised. Stimuli are compared
with, or integrated with, other stimuli, memories
of previous stimuli, or the state of a person at a
particular time. This will leads to the specific
response. [31]
In humans, even from birth it occure an
improvement in execution of some mouvements,
that happen in time because training determine a
change in the motor commands.
The specific coding of movement parameters in
the neurons that compose internal models have a
significant, measurable influence on behavior.
That influence can be observed in how our brain
learns to predict forces in control of reaching
movements. Training to make reaching
movements in a force field results is a specific,
highly reproducible pattern of force generalization
to other movements. [32]
Improvement in performance occurs because
training results in a change in the motor
commands. One possibility is that movements
improve because subjects co-contract antagonist
muscle groups. [32]
Conclusion
Voluntary movement involves a complex process
of different steps that need to be coordinate not
only for initiating, maintaining and finish of
muscle contraction. The intimate nature of the
processes in which volitional consciousness is
capable of expressing itself in terms of movement
remains incomprehensible.
To run a simple voluntary act there is a welldefined sequence: the initiation and development
of voluntary movement transmitted to effectors;
there is a complex picture of the temporal and
spatial sequence of basic movements to be
performed to achieve the purpose, that is an" ideal
draft of the action".
Authors' contributions. What each author contributed
equally to the study and writing of the article.
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Abstract
As a last link of the schooling system, higher education offers the optimal environment that is able to intervene and
actively influence the process of developing, preserving and revitalizing the biological potential of the vocation for
movement among this category of young people in an organized way . Competitional aerobic gymnastics, as a means of
physical education with a more recent appearance, encompasses a wide range of means, taken from basic gymnastics,
acrobatic gymnastics, rhythmic gymnastics, other sports disciplines, classical and modern dance performed and adapted
on a musical background, trains rhythms, amplitudes and different positions with manifestations in group or individual.
The wide popularity which enjoys derives from the accessibility of the means used, especially by introducing into the
international competition system two more categories, namely aerobic dance and aerobic step. Particularities of age, the
technical requirements and the content of the competition exercises to these two categories are arguments for them to be
used in aerobic gymnastics lessons in higher education as well as in university competitions. As a result, in higher
education, aerobic and aerobic step category are accessible and efficiente forms of optimization of lessons with
students, a means with multiple valences on the body and also for the development of specific university competitions
at local and national level.
Key words: students, aerobic gymnastics, competition

Introduction
The specific requirements that the physical
education should solve in higher education area,
along with other scientific disciplines, have an
important place in the complex and complete
training of future specialists and also in the boost
of human performance.
As a last link of the schooling system, higher
education offers the optimal environment that is
able to intervene and actively influence the
process of developing, preserving and revitalizing
the biological potential of the vocation for
movement among this category of young people,
[1] in an organized way .
The Physical Education and Sports discipline is
present in the curricula of all higher education
faculties and higher education specializations as a
compulsory or optional class, which is recognized
as part of the instructive-educational process of
multilateral training of future specialists in all
fields.
Gymnastics, being a sports discipline with
tradition [2], it has evolved, "materializing in new
forms of practicing it, and by the permanent
enrichment of its contents, through the emergence
of new exercises has led to the diversification of
independent branches within this discipline,
aerobics gymnastics being one of them. [1]. Thus,
aerobics gymnastics is the most competitive
young branch of gymnastics, with spectacular

character. The means used being from the artistic,
rhythmic, acrobatic gymnastics, sports dance,
performed on a modern music.
Having regard to the upward trend of this branch,
competitive aerobics gymnastics lies within both
at performance level - by age and mass categories
- by age categories, at school and university level,
clubs, etc.
Aerobic gymnastics is a young discipline, that
apear in our country since 1994. Aerobic
gymnastics is a performance sport discipline
consolidated by the International Gymnastics
Federation, which managed, in a relatively short
time, to attract more practitioners as well as a
large public both nationally and internationally.
Thus, since the First World Championships held
in Paris in 1995, where a number 33 sport
federations have participated, at present the
number reached to 41 federations that have been
present at the last 2016 World Championships in
Incheon.
The popularity of this discipline is due to several
aspects, namely, the objectives pursued, its
characteristics and its tasks. Some of these
aspects, relate to the organization and carrying out
of competitions, placing on a scene of the
competition space, these becoming real shows.
Others, relate to the music used which is a
modern, rhythmic and entertaining one, expressed
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system in parallel with increasing the level of
professional training of referees by organizing
classes. Although aerobic gymnastics is not
Olympic discipline, the Code of Points is being
developed for 4 years and provides information on
all aspects relating to this discipline." [5]. Each
competition exercise is judged by referees on
several brigades: Artistic, Performance, Difficulty
and Chair.
Over the last few years, the Code of Points in
Aerobic Gymnastics has made several changes as
regards the status of this discipline, both in the
content of exercises, evaluation criteria as well as
by introducing other competition categories.
These were made by International Gymnastics
Federation in the intention to "include this sport
among the Olympic Games’ family and to
conceive scoring criteria based objectivity,
difficulty and spectacular vision. [6] and last but
not least to popularize this discipline by
introducing new categories, aerobic dance and
aerobic step.
Thus, the categories of aerobics dance and
aerobics step were introduced for the first time in
the competitive program, in 2011, at the Shenzhen
Universiade and in the FIG Competition Program,
at World Championships in Sofia, in 2012. In our
country, the two categories were introduced for
the first time, at the University National
Championships of Aerobics Gymnastics, carried
out in Bucharest in 2011.

by the athletes through joy, easiness in execution
and great charisma and last but not least, the
spectacular technical elements of difficulty
introduced among the aerobic steps and the dance
moves.
According to the official website of the
International Gymnastics Federation “Aerobic,
which celebrated its 22th anniversary as a FIG
discipline in 2017, has continued to evolve as a
sport in recent years. The discipline is especially
popular in Asia, where it is practiced by a number
of university teams, as well as in Africa.” [3]
We can define it according to the Code of Points,
FIG 2017-2020, [4] that aerobic gymnastics “is
the ability to perform continuous complex and
high intensity aerobic movement patterns on
music, which originates from traditional aerobic
exercises: the routine must demonstrate
continuous movement, flexibility, strength and the
utilisation of the seven basic steps, with perfectly
executed difficulty elements”.
Aerobic gymnasts can compete in following
classes: Aerobic Gymnastics in five categories:
Individual Men's, Individual Women's, Mixed
Pairs, Trio, Group (of 5 gymnasts), Aerobic Step
(8 gymnasts) and Aerobic Dance (8 gymnasts).
Each routine is evaluated by Artistic, Execution,
Difficulty Judges and Chair Judges.
Relating to the judging system in aerobic
performance gymnastics, "through the combined
efforts of aerobic gymnastics specialists, it was
constantly intended to improve the evaluation

Table 1: According to FIG - Dynamics of Federations' Participation, Competition and Age Expectations at
the World Aerobic Gymnastics Championships [7]
No
Aver. Aver.
N° of
Date Location Event
Teams IM IW MXP TRIO GRP AD AS
of
age
age
feds
gymnasts men women
1995 Paris (FRA) WCh 33
28 28 19
21
157
Den Haag
1996
WCh 36
21 32 21
19
152
(NED)
Perth
1997
WCh 41
23 24 17
21
144
(AUS)
Catania
1998
WCh 35
39 28 31
28
213
(ITA)
Hannover
1999
WCh 38
44 44 27
34
244
(GER)
Riesa
2000
WCh 37
38 43 29
29
226
(GER)
Klapeida
2002
WCh 39
31 43 24
28
16
302
(LTU)
2004
Sofia
WCh 32
10 52 48 34
33
19
361
23.7 22.8

17

Journal of Sport and Kinetic Movement Vol. II, No. 30/2017
(BUL)
Nanjing
2006
WCh 33
10 45 48 29
28
17
232
24.0 23.7
(CHN)
2008 Ulm (GER) WCh 34
9
36 68 27
35
21
271
24.0 22.1
Rodez
2010
WCh 33
8
36 51 27
27
17
224
22.6 21.5
(FRA)
Sofia
2012
WCh 42
12 40 59 32
33
16 10 11
321
23.2 22.6
(BUL)
Cancun
2014
WCh 37
9
30 48 31
25
13 11 8
262
23.6 23.9
(MEX)
Incheon
2016
WCh 41
11 42 54 31
25
16 13 10
301
22.98 22.48
(KOR)
Legend: IM – individual masculin, IW – individual woman, MP – mixed pairs, GRP – Group; AD – aerobic
dance, AS – aerobic step.
acrobatic and/or difficulty elements but they will
not receive any value. [4]. The routine may
The objectives of the competitive aerobics
include movements from other disciplines
gymnastics
are:
motor
improvement;
(without excessive use) well integrated into the
improvement and development of motor skills
choreography. Any kind of music can be used.
specific to aerobic gymnastics; formation of a
Gymnasts must show the ability to reproduce the
harmonious, aesthetic body; developement of
movements with the rhythm and style of the music
cognitive, affective and motivational capacities;
and also strength, explosive power, flexibility and
creating mood for performance (availability for
movements with perfect execution throughout the
effort, ambition, perseverance, tolerance to
routine. The music structure and the melody must
frustration [5]; promoting social integration.
emphasize the idea of the choreography. The
Characteristics
of
competitional
aerobic
competitors must show an enthusiastic attitude
gymnastics are: it has a competitive character,
during the whole routine, with genuine and
which leads to the establishment of rankings by
pleasant facial expressions, reaching the audience
categories / contests and age; it is considered sport
with their originality and creativity, showing selfon stage; presents dynamic exercises with a range
of continuous moves that have to demonstrate
confidence, with a high quality of movements. [8]
mobility and strength, coordination; exercises are
Aerobic step – this category is characterized by
characterized by originality, given the creativity
Group choreography (eight competitors: male,
of the athletes and coaches / teachers; rigorous
female or mixed), utilizing the Aerobic basic steps
training; it has individual and group character,
and arm movement with equipment (Step),
addressing those with special skills.
performing to the music. [9] The routine must use
Characteristics and general aspects of
the Step (platform) to the maximum throughout
competition category - aerobic dance and aerobic
the routine by stepping with Aerobic Basic Steps
step
(Step-up/Step-down, V-step, Knee-Lift, Kick,
Aerobic Dance: this category is characterized by
Step touch, Tap-up/Tap-down, Turn Step, Over
Group choreography of 8 competitors, utilizing
the Top, Lunge,etc.) throughout the routine in
the Aerobic movements in Dance Style. The
combination with arm movements. [4]
routine must include 32 to 64 counts of street
dance, as a second style. The routine may include
Table no 2: General requirements [4]
Categorie
Aerobic Dance
group of 8 competitors
Participants
(males/females/mixed)
1’20 ± 5”
Time
10m x 10m
Spatiu
Any style of music
Music
1 lift optional and will
Lifts
not receive a value.

Aerobic Step
group of 8 competitors
(males/females/mixed)
1’20 ± 5”
10m x 10m
Any style of music
1 lift optional, no value will be given
(Propelling in the lift is prohibited)
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Equipment
Dress code

Step (platform)
Athletic Appearance.
Leotard, Unitard and Two-piece leotard (Pants, long leggings, shorts and close fitting tops)
are allowed.
The underwear must not be seen.
The attire can be different between the members but should be harmonized.
Large (loose) clothes are not allowed.
The competitor must wear supportive aerobic or sports shoes.
Hair must be secured close to the head.
Additional items (tubes, sticks, balls, etc.), and accessories (belts, braces, bands, etc.) are not
allowed.
Attire depicting war, violence or religious themes is forbidden.
No sequins allowed for men.

Table no 3: Requirements and evaluation criteria of routines based on artistic judges [4]
Artistic (max.10 pts)
Aerobic Dance
Aerobic Step
Can be selected one or more linked / The style of the routine must
1.
Composition A. Music & mixed songs very well without harmonize with the idea of the
(complex & Musicality – interruption; concordance between music. The composition of the
(max.2 pts)
music,
movement
and movements must harmonize with
original):
expressiveness of competitors;For the music structure (rhythm, beats,
the second style, it is recommended accents, and phrase), and timing.
to use a different music from the
main theme in order to be
recognizable as a different style
B. Dance/Step In the Dance Content, dance The number of Step sequences
Content
– movements
are
evaluated required is minimum of 8 sets,
(max. 2pts)
throughout the routine, including the including consecutive 3 sets of 82nd style, care va fi obligatoriu count
(24-counts)
stepping
street dance
performed by allmembers without
The dance content must have high moving the Steps (platforms) and
correlations with the theme and the without changingfrom one step to
another (each member in one step
style of the music;
during 3x8 counts)
C.General
Content
(max. 2 pts)

The general content of the routines
are:
Transitions/
Linking,
Partnerships, Collaborations, Lift (if
included), Other discipline moves
(if included);
The
routine
should
include
minimum of 4 movements (or set of
movements) from General Content
The competition area must be
effectively used throughout the
routine with well-balanced structure
of the choreography.

19

The general content of the routines
are: Transitions / Linking, Change
of step from one step to another
(Step transition), Partnership
(Collaboration), Lift (if included)
The
routine
should
include
minimum of 4 movements (or set of
movements) from General Content.
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D. Space / All three levels (floor-work,
Formation – standing,
airborne)
of
the
(max. 2 pts)
competition space must be used.
Throughout the routine, different
formations and different positions of
the teammates must be shown.

Artistry
2.
Performance
(max. 2 pts)

The competition area must be used,
with a balanced distance between
the members of the group with or
without the step by using:
- Different formations
- Change of positions between the
members
- Different distances between the
members of the group (short vs.
long distances)
- Change of levels
- Different orientation

Quality of the performance
Originality/Creativity and expression
Artistry is the ability of the competitor(s) to transform the composition
from a well-structured routine into an artistic performance. Gymnasts must,
therefore, demonstrate Musicality, Expression and Partnership in addition
to the impeccable execution.

Table no 4: Requirements and evaluation criteria of routines based on execution judges [4]
Execution
Aerobic Dance
Aerobic Step
The judging of
A. Difficulty and Acrobatic Elements (if
A. Choreography
Execution is based
included)
B. Synchronization
on the following:
B. Choreography
C. Synchronization
1. Technical skill Technical Skills of all movements including: Technical Skills of all
(max. 7 pts)
Difficulty and Acrobatic Elements,
movements including
Choreography (Dance content,Transitions,
Choreography (AMP,Transitions,
Links, Partnerships and Lifts).
Links, Partnerships and Lift).
2. Synchronization The ability to execute all movements as a unit
(max.3pts.)
Table no 5: Requirements and evaluation criteria of routines based on chair judges [4]
Chair
Aerobic Dance
Aerobic Step
Requirements The routine may include movements from Prohibited movements
other disciplines (without excessive use) Propelling the step(s) in the air and to
well integrated into the Choreography.
the competitor(s).
Violently handling the step on the floor
Combination of acrobatic elements:
Maximum of 2 acrobatic elements in Performing any difficulty / acrobatic
element
combination (=set) may be performed
but must perform at the same time. If the Jumping from the step to the other step.
same or different combination is
Prohibited elements and moves are
performed consecutively, it will be counted listed in Aerobic Gymnastic FIG-COP
as 2 or more.
2017-2020
include the basic aerobic steps with their variants
and their movements of arms and non-specific
means taken from the basic gymnastics on which
the formation and development of physical
support is based on, from the acrobatic, rhythmic
gymnastics, from classic and modern ballet, from
sport dance and modern dance on which the

As it results from the above exposed summary of
evaluation requirements and criteria (table 2,3,4)
as a model/recommendation for the mass
competitive aerobic gymnastics, the content of the
contest exercises for the two contests, aerobics
dance and aerobics step, may include a wide range
of facilities, namely the specific means, which
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championships on university centers as well as
national centers.

formation of artistic attitude and of expressivity in
motion are based on.
The popularity that could be achieved among the
students, lies in the accessibility of the means
used, in the way of practicing it and, in particular,
in the beneficial effects on body harmony, on the
psychophysiological component that is achieved
through the harmony between movement, rhythm
and the methodical line that accompanies it.
Therefore, because of the average age of
participation at the senior category, both
nationally and internationally (table 1), the
content of the exercises, the general objectives of
this branch, its characteristics and pursued tasks,
this discipline through the two competition tests
may become very popular in the academic world,
both at the level of the lessons from the basic
classes with students in the 1st and 2nd year of
study and at the level of training, with the students
who can be selected from a wider range of sports
branches, i.e. those with technical skills specific
to artistic, rhythmic aerobics gymnastics, sport
dance, modern dance (street dance, etc), the
popular dance, ballet, with a view to train and to
participate in various university competitions.
Thus, aerobic gymnastics competitions can be
organized both internally, at university level and
externally,
different
cups,
university

References
[1]. Petreanu, M., (2014), Curs de baza – gimnastica
aerobica, Editura Bren., Bucuresti, p.8,11
[2]. Aducovschi, D., (2008), Dans sportiv– manual
pentru studenţii Universităţii din Bucureşti, Editura
Universităţii din Bucureşti
[3].http://www.fig
gymnastics.com/site/page/view?id=277
[4]. Code of Points, Aerobic Gymnastics, FIG, editia
2017 – 2020, p. 9, 190, 197
[5]. Niculescu, G., (2008), Gimnastica aerobică –
aprofundare, Editura Fundaței „România de mâine”,
București, p.21, 166
[6]. Bota, A., Mezei, M., Bidiugan R., (2014),
Enhancing technical accuracy in high-level aerobic
gymnastics by means of MVN motion capture systems,
The International Scientific Conference eLearning and
Software for Education; Bucharest 1: 112-118.
Bucharest: "Carol I" National Defence University
[7].http://www.figgymnastics.com/site/page/view?id=452
[8].http://www.figgymnastics.com/site/page/view?id=447

[9].http://www.figgymnastics.com/site/page/view?id=448

21

Journal of Sport and Kinetic Movement Vol. II, No. 30/2017
MONOGRAPH ASPECTS OF THE SINGLE GAME IN TENNIS
Teuşdea Claudiu Cristian
Faculty of Physical Education and Sport, Spiru Haret Spiru Haret University, Romania, Bucharest Berceni
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Abstract
In tennis the 5 samples, single game is the most popular and accessible for all ages. In the past, the single
game was characterized by a small number of technical procedures, volume, intensity, complexity, small or
medium effort, high velocity of the ball, rapid execution only in certain phases of point dispute and playing
time. Single game play has evolved considerably in recent years due to the complete change in materials,
equipment, gaming surfaces, technical skills, tactics, learning methodology, and the improvement of specific
techniques.
Keywords: single game, technique, tactics, methodology, children.
tennis, in accordance with rules game official [2].
The techniques are composed of four basic points,
ensuring
their
development:
preparation
mechanism, training mechanism for kicking the
ball away, the mechanism of hitting the ball,
completion mechanism of actions of hitting the
ball [3]. The singles technique includes racket
grips, forms of movements, basic hits. Racket
grips are: closed (semi-closed), continental, open
(semi-open), with one hand, two hands. Footwork
is very important in executing any stroke in tennis
[4]. Footwork consists of movements, stops,
jumping. The basic hits of the simple game are:
serve, return, forehand, backhand, attack, volley,
smash, passing shot, lob.
Forehand technical process consisting of sending
the ball over the net, after it has reached the
playing field, on the side of the hand holding the
racket figure 1. [5].

Introduction
Single modern game is characterized by increased
number of techniques, volume, intensity,
complexity, high effort, high speed movement of
the ball, quick execution in all phases of disputing
the point and the entire duration of the game. All
these features require a modelling of the tennis
training process from beginner to grand
performance.
Material and method
Sports Technique is a method or combination of
methods, learned through the year in order to
resolve as economically, rationally and with
maximum efficacy with a task-based movement
(in other words, a motor problem) [1]. Technique
playing tennis is a set of motor skills specific form
and content, consisting of hitting the ball with the
racket on the spot and displacement achieved in
order to practice in the most efficient game of

Figure 1. Forehand [5]
(Brown, J. 1997)
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Two-handed backhand technical process consisting in sending the ball over the net after it has reached
the playing field on the opposite side of the hand holding the racket figure 2. [6].

Figure 2. Two-handed backhand [6]
https://youtu.be/nIKKiq14XKU
Serve - technical process of putting the ball into play, consisting in throwing it upwards, striking the
missile and sending it over the net, following the direction of the adverse service figure 3. [7].

Figure 3. Serve [7]
www.sportskeeda.com
Return serve technical process of sending the ball served by the opponent to the ground after contact
with forehand and backhand figure 4.

Figure 4. Return
Attack shot followed by the player advancing to the net with forehand and backhand figure 5.

Figure 5. Attack
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Volley shot taken the flight of the ball before making contact with the ground with forehand and
backhand figure 6. [5].

.

Figure 6. Volley Forehand [5]
(Brown, J. 1997)
Smash shot taken the flight of the ball before making contact with the ground figure 7. [5].

Figure 7. Lob [5]
(Brown, J. 1997)
Passing-shot executed after contact ball hit the ground on the run with forehand and backhand figure
8.

Figure 8. Passing-shot
Lob shot hit after the ball contact with the ground and sent with high trajectory with forehand and
backhand figure 9. [5].

Figure 9. Smash [5]
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(Brown, J. 1997)
elements exteroceptive or proprioceptive are
By tactics, we mean all player’s actions are
rationally organised and coordinated, within the
involved with different weights rational by nature
bounds of the regulations and sports spirit, in
of activity and actions that compose them [10].
order to take advantage of his/her own qualities
Synthesis bibliographic information specialist can
and of the opponent’s weak points" [1].
draw the following types of motor learning
"The tactics of a single game has the following
presented below.
content:
After driving skills approach: global learning,
- fix moments rally and components;
recommended by most experts for simple skills,
- alternative moments rally and components;
partial or analytical learning is recommended for
- decisive moments and components;
complex skills [8].
- crossing moments and components" [3].
The
current trend, called "modern" in motor
In our days an increasing number of children are
learning is to start with global learning and then
becoming more involved in recreational and
move,
if possible and appropriate, partial learning
competitive tennis. From the age of 4-5 years old
(for
"polishing"
the technique).
children can practice mini tennis, mini participate
By type of learning driving skills: intensive
in training and competitions as required 10 Tennis
imposed by the International Tennis Federation
learning. when addressing one theme of driving
(ITF) from 2012.
skills in the same business, extensive learning,
With the work we used the method of ascertaining
when addressing two or more themes driving
study, bibliographic study method and the method
skills in the same activity [8].
of video movie about the coup learning techniques
Motor learning stages and their main objectives
and methods right, taken from the "You Tube"
are: initiation stage primary properties,
processed by Freemake Video Downloader
consolidation phase driving habit, improving the
Defragmenter.
skill driving stage.
Methodology is a "theory of effective practice" or
Teaching strikes is conditioned by the order of
"active theory with practical finality" [8].
learning, place of execution, structure of the
By the method used in order to teach and improve
movement, training conditions, motor structure,
the technique of the tennis game, the trainer has to
subject
number, effect printed on the ball and the
complete the following tasks:
direction.
- forming a correct representation of the element
The stages of learning the tennis technique are as
and of the technical procedure he/she teaches;
follows:
- correct execution of the movements;
Stage I stage of initiation / familiarization or
- forming and fixing specific movements;
acquisition of basic mechanism.
- improving technique by introducing economic
Stage II is the stage in learning the technique
executions, increased speed and relaxation;
itself, learning something new about Stage I.
- improving technique by greater precision and
Stage III is the stage where the improvement of
coordination of movements and activities.
the blowing technique is achieved.
In tennis lesson can be applied didactic principles
Learning striking mechanism shall have the task
(general and specific) and training methods.
General principles are: active and conscious
of learning the correct power hitting.
participation,
intuition,
accessibility,
In order to accomplish the tasks of this stage it is
systematization and continuity, modelling,
recommended to use the following groups of
sustainability.
exercises: preparatory ball and racket exercises,
Specific sports training principles are: active and
imitation exercises, ball exercises provided,
conscious participation, intuition, accessibility,
exercises on the ball thrown [1].
systematization,
sustainability,
continuity,
individualization, specification, multilateralism
Single game is a sport played between two players
[9].
who send the ball over the net with rackets,
Training methods are verbal explanation,
namely arranged on court, split into two by a net.
intuitive, demonstration, observation and practice.
The game takes place on single court. The playing
Learning is a lasting change in behaviour that
field for single has the following dimensions:
occurs during interaction between organism and
width 8.23 m, length 23.77 m, height 0.916 m
figure 10. [11].
environment [10]. Motor learning is specific to
physical education and sport. In motor learning
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Figure 10 . Single Court Dimensions [11]
www.tenisdecamp.ro
completion mechanism of actions of hitting the
ball [3]. The tactics of a single game has the
following content: fix moments rally and
components, alternative moments rally and
components, decisive moments and components,
crossing moments and components" [3].
From the age of 4-5 years old children can
practice mini tennis, mini participate in training
and competitions as required 10 Tennis imposed
by the International Tennis Federation (ITF) from
2012.
Teaching strikes is conditioned by the order of
learning, place of execution, structure of the
movement, training conditions, motor structure,
subject number, effect printed on the ball and the
direction.
Learning striking mechanism shall have the task
of learning the correct power hitting. In order to
accomplish the tasks of this stage it is
recommended to use the following groups of
exercises: preparatory ball and racket exercises,
imitation exercises, ball exercises provided,
exercises on the ball thrown [1].
Conclusion
The singles technique includes racket grips, forms
of movements, basic hits. Simple game has five
phases with specific tactical technical content. In
our days an increasing number of children are
becoming more involved in recreational and
competitive tennis. Learning the technique of
tennis is conditioned by certain factors, it is
achieved in stages by specific methods and means.
The single games take places on the single court
with specific dimensions, structure and rules.

Heating period before the match is 5 minutes.
Choice part of the land and the right to be served
or receiver in the first game to be decided by
drawing lots. The player who wins the toss may
choose or require his opponent to choose: a. the
right to be served or receiver, in which case the
other player must choose the ground; b. the field,
in which case the other player shall choose the
right to be served or receiver. A tennis match is
played by system: 2 out of 3 sets, or 3 out of 5
sets. 2 out of 3 sets match is won by the person
who takes the first two sets, 1-1 sets deciding set
is played. 3 out of 5 sets match is won by the
person who takes the first three sets, 2-2 sets
deciding set is played. The set consists of 6
games, winning the set the first arriving difference
of 2 to 6 games. Game is composed of 4 points:
15, 30, 40, the ends game of the four-winning
point;40 equal to 40, still be played to completion
2 points. advantage service plus 1-point win game
ends, advantage received plus 1-point win game
ends. Tiebreak- game runs when the score reached
"six games draw" any set except decisively out of
the situation that was otherwise decided and
announced at the beginning of the match. Referee
chair announces: 15-0, 30-0, 40-0, service
advantage plus 1-point win game if the server
wins the point, 0 - 15, 0 -30, 0-40, return
advantage of plus 1-point win game if the receiver
wins the ball points.
Results and discussions
The literature on learning techniques and methods
specific strikes simple game is vast. The
techniques are composed of four basic points,
ensuring
their
development:
preparation
mechanism, training mechanism for kicking the
ball away, the mechanism of hitting the ball,
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Abstract
Object of our paper was to study the electromyography activity at different categories of professional sportsmen
(handball players and volleyball players),tocompare the obtained results and to emphasizedspecific electromyography
patterns to each studied sports.
Group of study was formed of 24 male professional sportsmen, 11 handball players and 13 volleyball sportsmen, with at
least 6 years experience, in either one of the practiced sports, homogeneous regarding ages, heights and weights.
Were recorded EMG to allathletes, together withmechanogram,during maximum isometric contractions of fingers
flexors from both hands. Weused silver surface electrodes and the EMG BIOPAC MP 150 two channels device, with
two active electrodes for each channel, the reference onebeing placed on forearm distal extremity, which was connected
to a PC Pentium IV, whose program processed the data offered by BIOPAC system.
To improve the interpretation of the obtained parameters, they were divided in 4 categories: of frequency, of
mechanogram, of time and mixed and for each one of the parameters, were calculated other characteristic indexes. For
most of the mechanogram parameters, handball players presented the highest values and the frequency parameters had
superior values for volleyball players.
So, the obtained EMG patterns were different, specific to the type of physical effort, that characterized each studied
sports and proved to be an important contributor to sportive performances increasing, by helping the trainers to set
adequate professional training programs for each athlete.
Keywords: electromyography patterns, professional sportsmen, training programs, physical effort.

the administered tests were the changes induced
by the practiced sports.
Were recorded EMG to all sportsmen, together
withmechanogram,during maximum isometric
contractions of fingers flexors from both hands,
the force traductor, belongs to BIOPAC system,
being a SS25L hand dynamometer, with a
isometric interval of 0-100 kg and a nominal
output of 20µV/kg.
Weused silver surface electrodes and the EMG
BIOPAC MP 150 two channels device, with two
active electrodes for each channel, the reference
onebeing placed on forearm distal extremity,
which was connected to a PC Pentium IV, whose
program processed the data offered by BIOPAC
system.
The analog/digital conversion was performed with
a a 16 biti resolution, at a sample rate of 5000 Hz.
PC Pentium IV software is realized by BIOPAC
Systems and hardware is under AcqKnowledge
license, the AcqKnowledge program allows the
filtration, recording and proccessing of the sEMG
and dynamometer signal.
Results
To improve the interpretation of the obtained
parameters, they were divided in 4 categories: of
time (maximum amplitude of the straighten signal
rAmax, straighten signal median amplitude

Introduction
A recording technique of the action potentials
produced by the skeletal muscular fibers during
repose state, voluntary muscular contraction and
after muscle direct stimulation or nervous fibers
that innervate the studied muscle indirect
stimulation is named electromyography (EMG)
[1].
Object of our paper was to study the
electromyography activity at different categories
of professional sportsmen (handball players and
volleyball players),tocompare the obtained results
and to emphasizedspecific electromyography
patterns to each studied sports.
Material and methods
Group of study was formed of 24 male
professional sportsmen, 11 handball players and
13 volleyball sportsmen, with at least 6 years
experience, in either one of the practiced sports,
homogeneous regarding ages, heights and
weights.
The testing was performed under current ethical
rules, each participant being informed of the
experimental processes.
The investigations took place in equivalent
conditions for all subjects, so, we can affirm that
the determining factor for the different results of
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percent
variation
(percentage
ratio
slope/intercept), a secondary index, obtained from
the primary ones. So, were emphasized specific
neuromuscular patterns for time, frequency,
mixed and mechanogram parameters, at tested
sportive disciplines.
Because were obtained many data and a large
amount of values, we used the percentage
expression ofthe raw values, recorded for each
group, confronted to the ones of the entire lot (that
will represent 100%).
For time parameters, the intercept measure, for the
three groups of sportsmen, percentage expressed,
reveals low values at volleyball players, for most
of the studied parameters, handball athletes
presented middle values, with 2 exceptions (Table
1).

rAmed, straighten signal average amplitude rAav,
points return median amplitude of straighten EMG
signal rAmed-Ip, points return average amplitude
of straighten EMG signal rAav-Ip, root mean
square Rms, straighten signal integral Isr, ratio
mean area/mean amplitude Raa, power maximum
density Smax), of frequency (median frequency
Fmed, average frequency Fav, power frequency
maximum density Fsmax, Burch median
frequency IFmed, Burch average frequency IFav,
points return number Npi, passes to zero number
Ntz), mixed (medium suddenness of EMG waves
Stav, efficiency index of excitation with
contraction
coupling
ECCEI)
and
of
mechanogram (average muscular force Force,
force integral Force int.). For each one of the
parameters, were calculated other characteristic
indexes: intercept, slope, primary indexes and

Table 1. Percentage values of intercept time parameters at studied sportsrelated to the entire lot
rAavRms
Isr
Raa
Smax
rAmax rAmed rAav rAmedlp
(mV) (mV.ms) (ms) (mV²/ms)
(mV)
(mV)
(mV) lp (mV)
(mV)
Handball 106.37 101.15 102.06 102.91 102.61 102.88 102.81 102.54
97.84
Volleyball 80.51
84.92
84.11
83.56
83.44
83.35
85.89
95.11
104.68
Frequency parameters intercept index analyze, shows the highest values for volleyball group, for most
of the parameters, exception Smax, a reverse aspect in confront with the one met at time parameters, the
others group presented medium values, with two exceptions (Table 2).
Table 2. Percentage values of intercept frequency parameters at studied sportsrelated to the entire lot
Fmed (Hz) Fav(Hz) FSmax(Hz) IFmed(Hz) Nlp (nr/s) Nzc(nr/s) IFav(Hz)
Handball
98.23
99.54
118.9
97.09
97.80
102.53
97.94
Volleyball
104.44
100.83
55.13
105.60
104.50
105.51
104.18
For the third parameters category, mixed and mechanogram ones, intercept evaluation pointedthe
highest ones at handball players, exception Stav (Table 3).
Table 3. Percentage values of intercept mixed and mechanogram parameters at studied sportsrelated to
the entire lot
Stav(mV/ms)

Force(kgf)

ECCEI (kgf/Hz)

Duration(s)

Force Int.(kgf.s)

Handball

97.51

116.68

118.46

135.95

131.05

Volleyball

90.71

102.63

97.91

87.00

96.90
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The values obtained for slope index, sustained the existence of the same pattern, as the one evidenced for
intercept index, as showed in Table 4.
Table 4. Percentage values of slope time parameters at studied sports related to the entire lot
rAmax rAmed rAav rAmed- rAav-lp
Rms
Isr
Raa
Smax
(mV)
(mV)
(mV) lp (mV)
(mV)
(mV) (mV.ms)
(ms) (mV²/ms)
Handball 105.21 84.53
84.47
88.85
87.09
85.65
84.67
52.13
51.38
Volleyball 75.67
83.95
82.41
81.21
81.31
81.02
83.55
92.76
106.99
Slope index values measure, reveals highest values for volleyball group, for handball, the values are lower,
for most of the frequency parameters, exception Fsmax, as observed in Table 5.
Table 5. Percentage values of slope frequency parameters at studied sports related to the entire lot
IFav
Fmed (Hz) Fav(Hz)
FSmax(Hz) IFmed(Hz) Nlp(nr/s) Nzc (nr/s)
(Hz)
Handball
58.84
55.20
72.42
55.79
62.56
86.29
75.33
Volleyball
106.32
101.29
46.32
108.76
106.86
102.90
106.37
By measuring the slope index for mixed and mechanogram parameters, were noticed the highest values at the
same sport group, as the intercept index one, handball, with the same exception Stav and the volleyball
players presented the lowest ones (Table 6).
Table 6. Percentage values of slope mixed and mechanogram parameters at studied sportsrelated to the entire
lot
Duration
Force Int.
(s)
(kgf.s)
Handball
79.94
130.06
152.63
135.95
131.05
Volleyball
93.01
87.96
82.68
63.99
73.94
If, in the case of indexes specific to primary parameters, was emphasized a pattern characteristic to each
sportsmen group, for secondary indexes obtained through primary parameters processing, the specific
changes are structured different.
Was remarked the profile changing, handball players, at all parameters recorded the lowest values and the
volleyball ones, almost were identical with the ones of the entire lot (Table 7).
Stav(mV/ms)

Force (kgf)

ECCEI (kgf/Hz)

Table 7. Percentage values of percent variation time parameters at studied sports related to the entire lot
rAmax
(mV)

rAmed
(mV)

rAav
(mV)

rAmedlp (mV)

rAavlp
(mV)

Rms
(mV)

Isr
(mV.ms)

Raa
(ms)

Smax
(mV²/ms)

Handball

96.33

87.27

86.70

87.56

86.41

86.98

88.27

50.33

55.49

Volleyball

107.33

98.24

99.20

99.40

100.59

99.24

97.45

111.68 148.55

Percent variation values of frequency parameters at volleyball players were the highest, for most of the
parameters and for handball sportsmen were the lowest (Table 8).

30

Journal of Sport and Kinetic Movement Vol. II, No. 30/2017
Table 8. Percentage values of percent variation frequency parameters at studied sports related to the entire
lot
Fmed(Hz)

Fav (Hz)

FSmax(Hz)

IFmed (Hz)

Nlp (nr/s)

Nzc (nr/s)

IFav(Hz)

Handball

55.49

60.14

60.09

59.69

85.99

78.40

67.24

Volleyball

148.51

134.59

133.13

115.66

109.22

118.18

128.25

Table 9. Percentage values of percent variation mixed and mechanogram parameters at studied sports
related to the entire lot
Stav(mV/ms)

Force(kgf)

ECCEI(kgf/Hz)

Duration(s)

Force Int.(kgf.s)

Handball

81.77

103.24

120.22

135.95

131.05

Volleyball

105.21

75.89

48.28

87.00

96.90

Regarding the mixed and mechanogram parameters, at handball group, the percent variation values for
duration and force were the highest, while, the otherparameters values were in an intermediary position for
volleyball athletes, as in Table 9.

performance due to higher proportion of muscular
fibers type I and IIa, that together with a muscular
hypertrophia and even a hyperplasia, can explain
this characteristic.
Concerning, the frequency parameters, the highest
values were present at volleyball players, in
comparison with handball athletes, taking into
account, that these one, perform an effort partially
aerobic, partially anaerobic, the morphology
support being preponderantly represented by type
I and IIa muscular fibers [4, 5].
Thus, measuring the values of time, frequency,
mixed
and
mechanogram
parameters,
characteristic patterns for each tested sport were
emphasized.
Conclusions
The obtained EMG patterns were different,
specific to the type of physical effort, that
characterized each studied sports and proved to be
an important contributor to sportive performances
increasing, by helping the trainers to set adequate
professional training programs for each
professional sportsmen.

Discussions
Were avoid reactivity differences between
beginners and experienced ones, by selecting
sportsmen, active for at least 6 years, exclusively
in either one of the studied sports. Due to the
neuromuscular adaptation, gained by training and
competitions, at experienced sportsmen, the motor
units activation is very high [2]. The results we
obtained can not be compare with the ones from
the literature, because, on one hand, the analyze
program of the lines is original [3, 4, 5, 6] and on
the other hand, there are very few tests performed
for the sportive disciplines we choose for our
study.
As, the presented results showed, we established
electromyography features for each sports, not
only for the frequency and mechanogram
parameters, but also, for time and mixed ones, that
were not evaluated at other studies. Intercept,
slope and percent variation indexes values,
measured at the studied sport categories for time
parameters and related to the entire lot, revealed
handball players with the highest value, followed
by volleyball players.
At most of the mechanogram parameters, for the
ones that express the developed force and the
contraction duration, handball players presented
the highest values, compare to volleyball,
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CORRECTION OF CLASSIC DANCE MOVEMENTS BASE OF
TECHNICAL BODY IN RHYTHMIC GYMNASTICS
Iorga Anca
Spiru Haret University Bucharest, Faculty of Physical Education and Sport
Abstract
The in-depth knowledge of the mechanisms of execution of the movements is scientifically determinant in achieving
sporting performance. In the training of gymnasts a special place is the choreographic training, which is mostly done
through classical dance studies.
Objectives of the study: The following objectives were assign: to improve the teaching system of body techniques in
rhythmic gymnastics, to allow the extension of the technical training volume and to stop the early capping of gymnasts
and to observe the possible biological influences of the dance studies classic gymnasts.
Materioal and methods: The present paper aims at creating a methodical line, grouping the basic elements of body
technique from a methodological point of view, evolutionary by age groups.
Discussions and conclusions: Choreographic training of gymnasts can influence the compositional value of competitive
exercises both at the artistic value level and at the level of the technical value. Classical dance through its progressive
work forms and strengthens the deep muscles of the body, supporting the skeleton and the joints. By supporting the
muscles of the support, the ligaments are also supported in their effort to resist the forces of gravity, compensatory
movements can be avoided, as are the deformations of the different body segments.
The correctness with which movements from the classical dance technique are made is the basis of a correct body
technique in the world of rhythmic gymnastics.
Keywords:classical dance technique, body technique, choreographic training

1661, when Charles Beauchamps established the
first Ballet Academy in Paris during Louis XIV,
and on the other, his organization from simple to
the complex, which leads to a high degree of
mastery of the movements.
The newly introduced art component is becoming
more and more important, so that the technical
and artistic factors can not be distinguished with
great precision. That is why technical training
must be regarded as a complex factor. [2]
Depending on the objectives set, the training
period, the type of training lessons and the
concrete tasks, the selection of methods and
means, the weight and the organization of the
exercises are specified by special aspects on each
training factor. The factors of rhythmic
gymnastics training present general guidelines,
according to the sport training theory, as well as
aspects specific to the field of rhythmic
gymnastics.
The aims of the study were:
1. Improve the teaching system of body
techniques in rhythmic gymnastics, allowing on
one hand the widening of the technical volume of
training (learning as many elements as possible,
learning the most diverse connections between
movements, developing the creativity at the level
of movement, the development of gymnasts
'artistic sense) and, on the other hand, to stop the
gymnasts' early capping (due to misplaced

Introduction:
The in-depth knowledge of the mechanisms of
execution of the movements is scientifically
determinant in achieving sporting performance.
Moreover, in the rhythmic gymnastics, extremely
complex sport at the border between sport
performance and art, an extremely logical and
coherent organization of the methodical body
teaching line is required. This is due, on the one
hand, to the extremely large number of elements
used and, on the other hand, to the complexity of
each movement.
In the training of gymnasts a special place is the
choreographic training, which is mostly done
through classical dance studies. Classical dance
study time leads to a process of qualitative and
quantitative adaptation to the demands of
academic dance movements characterized by
dehors body placement, a well-defined and wellstructured form of each movement, complex
coordination between the lower limbs, upper
limbs and head. [1]
This way of approaching and training the
gymnasts favors the learning of the elements of
the body technique from the rhythmic gymnastics,
as there is a great similarity between the classical
dance movements and the rhythmic gymnastic
movements.
The classic dance technique is a highly
homogeneous and unified motor system. This is
due, on the one hand, to his existence as early as
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In order to fix and store in the memory of
gymnasts the elements of classical dance (both
theoretically and practically), by understanding
and generalizing them (understanding the
technical subtleties of execution and classification
of elements according to role and importance), the
teacher must:
- to go through every single stage, calmly,
insisting on the understanding of the execution of
each element;
- to align with maximum coherence and logic the
movements in the combinations that it makes;
- to constantly pursue the movements to be
secondary and subordinate to the effort to correct
the "en dehors" of the body.
To achieve subtleties of technical and artistic
execution, it is advisable to periodically change
combinations. The interval at which the study
time has to be changed depends on the gymnasts'
training stage and on the other on the
individualities of the group and the level of motor
understanding they have reached.
In this way, body placement can be improved,
effective corrective actions can be made in the
basic movements from which all other movements
derive.

placement and insufficient motor volume to
achieve the movement reserve).
2. Observing the possible biological influences of
classical dance mentioned on studies on gymnasts.
Material and methods
Choreographic training of gymnasts can influence
the compositional value of competitive exercises
at the level of artistic value (it teaches the
gymnasts the refinement of the movements and
gives aesthetic value to the execution), as well as
at the level of the technical value (helping to
achieve the correct body elements).
Dance studies and, in particular, classical dance
studies can improve the performance of gymnasts
in the sense of finding the concrete means of
increasing the performance of movement
(obtaining the most accurate and correct
movements) and increasing the effort capacity (by
selectively involving muscles of the moving body,
which will increase the efficiency of movement).
So classical dance studies can and should improve
the sensory-motor perception of the gymnast. As
American choreographer and pedagogue Merce
Cunningham said: "Study time is the moment
when you have to struggle for the movement to
come in and go completely through and through
your body. [3]

Fig.1. Body gymnasts' placement: a. Rear view, b. Profile view, c. Anterior view
Classical dance through its progressive work forms and strengthens the deep muscles of the body,
supporting the skeleton and the joints. By supporting the muscles of the support, the ligaments are also
supported in their effort to resist the forces of gravity, compensatory movements can be avoided, as are the
deformations of the different body segments. [4]
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Fig. 2 Execution of the demi plie in the 1st position of the legs

Fig. 3 Execution of the grandplie in the 2nd position of the legs
increasing exercise capacity and movement
performance. Knowing accurately the placement
of the body and the mechanisms of each
movement can lead to:
- Improving the efficiency of the process of
increasing the capacity of effort: by increasing the
energy deposits, by increasing the energy flow
(muscle power), by prolonging the duration of the
effort;
- Maximizing the effort capacity by adapting the
dance technique to the somatic and functional
features of gymnasts by developing improved
solutions;
- improving selection criteria;
- individualization of gymnasts training solutions
(by creating individualized training programs);
- exploration of hereditary skills to the fullest:
joint mobility, muscle elasticity, body length
length ratio, cardio-respiratory capacity, etc.

Results
The present paper aims to create a methodical
line, grouping the basic elements of body
technique from a methodological point of view,
evolutionary by age groups, having two purposes:
- improving gymnasts' body techniques to
ensure that they have all the elements in the
Gymnastics Federation's Scorecard and to allow
them to discover new elements to help them
individualize exercises.
- very well-controlled body technique can allow
the gymnast a wider and more varied execution at
the object level. The correct technique assures it a
certain automatism and a certain dynamic balance
(by en dehors placement, that is, the entry into the
dynamic axis of the body) which will allow it to
move the attention on the upper section, that is, on
the manipulation of the object.
Through laborious biomechanical studies we can
make improvements in finding concrete means of
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that it is situated somewhere at the border between
art and motor performance. Here is the question:
How is art and how is motor performance? If we
take into account the major competitions that have
taken place in the world over the past few years,
we can say with certainty that we have an equal
share of both art and motor performance. [5]
For rhythmic gymnastics Romanian to be able to
align the rhythmic gymnastics world, I think it
requires a restructuring and reorganization line
methodical both in the teaching body movement
elements and the methodology of teaching
classical dance, which is the basis for preparing
choreographer all clubs with rhythmic gymnastics
in Romania. [6]
Finally, we are convinced that the correctness
with which the movements in the classical dance
technique are made is the basis of a correct body
technique in the world of rhythmic gymnastics.

Discussions and conclusions
The proper classical dance technique is very
important. It consists in acquiring a bodily
position in the sense of creating an antigravitational post-chain that maintains the body in
balance and which represents the symmetrical
distribution of forces in the space where the
gymnast is, depending on the extent of the support
base, ensures maximum stability and the precision
and refinement of the executed movements. [1]
Body placement is the first thing to learn and the
correctness of the technique being mastered, it
keeps performing all the movements, that is, the
technique of dancing.
A good placement ensures the correctness of
execution, ie: high speed of reaction, rapidity in
the execution of movements, ease of execution of
dynamic variations, higher amplitude in motion,
technical ease of execution, clear differentiation
between ease and upper section degradation and
safety and maximum contraction of the lower
section, the execution of a greater number of turns
during the pirouettes, a wider, lighter, and float
jumping at the maximum jump. [4]
The correctness of the execution of a movement is
aimed at increasing the motion efficiency:
increasing the amplitude of the movement by
increasing the muscular and ligament elasticity;
increase the speed of execution efficiency
increases due to limited use as many muscle
groups (those muscles to work in energy saving
by mobilizing very precise muscle fibers into
action); releasing extra tension joints further
increasing the magnitude of the movements and
favoring ease of execution.
Today, in the conditions of the spectacular
development of rhythmic gymnastics, we can say
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RECOVERY OF LUMBOSACRAL PAINS AFTER LUMBAR DISC
HERNIATION SURGERY
Anca Jianu
Spiru Haret University, Faculty of Physical Education and Sport, Berceni Street, No. 24, Sect. 4, Bucharest
Abstract
Background.Lumbar disc herniation is a suffering with increased incidence and a tendency to continuously decrease the
age at which it starts. In disc disorders where pain is accentuated during walking and resting and does not give in to
medical and physical-kinetic treatment, surgical intervention is required. One of the possible complications in the
operated hernia is lumbosacralgia.
In this context, we believe that specific post-operative recovery treatment can improve lower back.
Aims. The early application of a physical-kinetic program tailored to the particularities of patients with lumbosacralgia
after lumbar disc herniation surgery can reduce their specific late symptomatology.
Methods. This study, based on the experimental method, was performed from September 2013 to January 2014 on a
sample of 42 subjects aged 30-60 years, patients with lumbosacralgia secondary to lumbar disc herniation.
Results. The evaluation of the clinical-functional parameters specific to this pathology, registered at the beginning of the
recovery treatment and 4 months after it, indicates the decrease and even the disappearance of postoperative lumbar
pain, skin paresthesia and muscle contraction. There is evidence of improvement in lumbar mobility and increase the
strength of paravertebral muscles.
Conclusions. The analysis and interpretation of the values obtained during 4 months of systemic and individualized
application of the physical-kinetic program reflects the benefits of early postoperative physiotherapy in patients with
operated lumbar disc.
Key word: lumbosacralgia, lumbar disc herniation, physiotherapy, recovery.

Clinically, two etiologies are distinguished: the
first, most common, is characterized by the classic
symptomatology of the hernia disk more or less
complete, being parasitic by subjective
accusations of the patient and occurs at a variable
interval from one month to several years, and the
second, less rarely after surgery, clinical
symptomatology is maintained with small changes
in intensity and topography.
Delaying surgical treatment may be a cause of
postoperative lumbosacralgia.
In this context, we believe that specific postoperative recovery treatment can improve lower
back.
Hypotheses
The implementation of specific kinetic programs
tailored to the patient's particularities contributes
to the improvement of the symptomatology
resulting from the surgical intervention necessary
for the treatment of the lumbar disc hernia.
Through a phased recovery program, patients can
recover with maximum efficiency and in the
shortest possible time.
Material and methods
Research protocol
a) Period of the research
The present study was conducted between
September 2013 and January 2014 and was based
on the method of study of the specialized
literature and the experimental method.

Introduction
Lumbar disc herniation is a suffering with
increased incidence and a tendency to
continuously decrease the age at which it starts.
Moraru, G. and Pâncotan, V. [1] states that there
are few people who do not know during their
active life, at least one of the forms of wear of the
soft anatomic-functional components at the
lumbar level.
The increased number of patients with lumbar
disc hernia is due to the aging population, lack of
physical activity and sedentary lifestyle [2].
In disc disorders where pain is accentuated during
walking and resting and does not give rise to
conservative
recovery treatment,
surgical
intervention is required [3,4].
Surgical treatment usually consists of discectomy,
removing fragments of the herniated disc, which
injures nerve roots and cause severe pain [5].
Specialty studies confirm the improvement of the
lumbar pain after the discectomy operation.
Furthermore, surgery has improved the
symptomatology and maintained it up to 2 years
after lumbar surgery [6, 7].
The surgical treatment of the herniated disc may
result in possible complications such as
lumbosacralgia [8].
The etiology of postoperative lumbosacralgia is
unclear, with several factors being incriminated,
the weight of which is variable on a case-by-case
basis.
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kinetic program, and in hemodynamically stable
patients without inflammatory phenomena, heat,
• Electrotherapy with antialgic, decontracting
effects: low-frequency currents - diadinamics and
faradics, medium frequency currents, ultrasound,
• Relaxing massage,
• Physiotherapy based on a combination of
exercises:
1. Exercise in kyphosis toning of preferred
paravertebral and abdominal muscles in patients
operated for L4-L5, L5-S1 lumbar disc hernia
with or without hyperlordosis. Static exercises,
posture exercises (breathing exercises, isometric
contractions of abdominal muscles, buttocks,
perineals) and dynamic exercises applied to
develop voluntary control of the lumbar segment
to strengthen abdominal muscles, buttocks,
stretching of sacro-lumbar muscles and posterior
ligaments of the spine.
2. Exercise in lordosis toning of preferred
paravertebral and abdominal muscles in patients
operated for L1-L3 high lumbar disc herniation
with lumbar or flattened lumbar spine. Static
exercises for patient habits with positions where
the intervertebral space is maximum and dynamic
exercises applied to increase the erector muscle of
the rash, to restore the backbass motion of the
basin, and to restore flexion of the thigh in the
basin.
• Back School represented by:
1. Exercising by patient the correct positions of
standing, sitting and lying down,
2. Patient compliance with the principles for
lifting and transporting objects, pushing and
pulling them [12].
e) The statistical methods used
The software used for statistical analysis was
used Microsoft Excel 2013.
Statistical indicators followed were arithmetic
averages and the difference between the initial and
final values of the parameters evaluated.
Results
Following evaluations made were noted as
follows:
• For the batch studied, the types of
postoperative sequelae were:
1. Lumbar syndrome present in 10 patients,
2. Lomboradicular syndrome present in 6
patients,
3. Contralateral lumbaradicular syndrome present
in 5 patients,
4. Chronic lumbar pain present in 21 patients.
• The monitoring of postoperative lumbar pain
revealed a good evolution of this parameter in the

b) Subjects
The study was conducted on a sample of 42
subjects, aged 30-60 years, patients with
postoperative sequelae.
In order to determine the role of physiotherapy
applied in patients with secondary lumbosacralgia
for lumbar disc herniation, the parameters studied
for the analysis and interpretation of the results
were measured and recorded and the recovery
program was developed.
We note that all subjects have given their consent
to participate in the study.
c) Applied tests
Study subjects were evaluated at two test points:
Initial (TI), after classical surgery and recovery
program, and final (TF), 4 months after.
The following parameters were evaluated for
monitoring and interpretation of the results:
• The postoperative lumbar pain parameter
highlighted by interviewing the patient about the
intensity of suffering: high, medium, small and
absent;
• The parameter of paresthesia, in the form of
dizziness, tingling, with the same topography as
pain: it was noted to what extent it is present or
absent in patients [9];
• Parameter
of
paravertebral
muscular
contraction - its presence or absence was noted;
• The lumbar mobility parameter measured by
measuring the fingers-to-ground distance, being
below 50%, more than 50% of the normal and
absent motion, without limitation [10];
• Parameter of muscular paravertebral force,
noting the degree of muscle strength: under force
3, force 3 and over force 3 [11].
d) Studied moments
Rehabilitation treatment aimed at achieving the
following general objectives:
• Improvement of pain and inflammation,
• Improvement of paravertebral contractions,
• Toning of deficient muscles,
• Recovery of static (posture) and lumbar
dynamics,
• Restoring the functional synergism of agonistantagonist muscles,
• Learning the patient with the importance and
proper way of constantly performing the Back
School,
• Increasing the quality of life of the patient,
with the normal course of daily activities.
The means used to achieve the objectives were:
• Thermotherapy: Cryotherapy to combat muscle
contraction, being associated with the mass-

38

Journal of Sport and Kinetic Movement Vol. II, No. 30/2017
experimental group, 4 months after surgery,

according to table no 1:

Table 1: Degree of pain intensity in the two tests
Degree of pain intensity
Initial Test (TI)
Final Test (TF)
Absence of pain
26
Low intensity pain
11
Moderate intensity pain
10
5
High intensity pain
32
At baseline, the intial test was present a high intensity in 32 patients and for 10 patients show an
average pain level, and after rehabilitation treatment, the presence of the pain was maintained in moderateintensity for 5 patients, 11 present low intensity and for 26 of patients the pain has disappeared.
• Parasite parameter was initially present in 27 patients, so that after therapy, it was found at the final
test in 11 patients meaning that it disappeared in 16.
• The paravertebral muscle contraction parameter was initially present in 32 patients, and in the final
evaluation, it disappeared for all patients.
• The lumbar mobility parameter assessed by measuring the fingers-to-ground distance was less than
50% of the initial normal movement for 36 patients, and at the final assessment the parameter
improved in 7 patients and disappeared at 29.
Table 2: Evolution of lumbar mobility
The fingers-to-ground distance
Initial Test (TI)
< 50% of the normal movement
36
> 50% of the normal movement
Without limitation
6
•

Final Test (TF)
7
36

Parameter of paravertebral muscular force was influenced directly by physical treatment. Initially, it
was present in 32 patients under Strength 3, at the end of the study it improve to 18, reaching
Strength 3, and in 14 patients at overweight Strength 3.

Discussions
The parameter of paresthesia expresses an
important, hard or partially reversible sensory
impairment, especially if the pain has evolved
long enough to develop nerve chronic irritation.
The improvement and disappearance of
postoperative lumbar pain, good mobility in the
affected lumbar segment, the disappearance of the
paravertebral muscle contracture in all patients of
the
experimental
group
highlights
the
effectiveness of the complex recovery therapy
applied in lumbosacralgies after lumbar disc
herniation surgery.
Specialist studies have found that postoperative
lumbar pain is diminishing, while similar ones
support its presence in approximately 6% of
patients with operated lumbar disc hernia, with
worsening of pain 1-2 years after surgery [13].

2. The risk of sequelae is higher if surgery is
excessively delayed.
3. The age of disease predilection is between 4050 years, but the process of degeneration of the
intervertebral disc starts early, even at 20 years,
which makes it possible for the lumbar disc
herniation to occur in young people.
4. Applied recovery treatment is represented by:
medical treatment, physiotherapy, electrotherapy,
massage, thermotherapy and hygiene-dietetic
regime (in 25% of cases).
5. Early
establishment
of
postoperative
rehabilitation treatment brings back the mobility
of the spine and the force of paravertebral
muscles.
6. Physical-therapy treatment improved lumbar
pain and paravertebral muscular contracture after
surgery.

Conclusions
1. Lumbosacralgia is a complex clinical picture
that sometimes remains dominated by certain
sequelae even after surgery.
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Analyzing the performance of the national team members in the sport of
orienteering
Veronica Minoiu, George Emilian Minoiu
University of Craiova, Faculty of Physical Education and Sports, Romania
Abstract
Objective: Competitors in the sport of Orienteering must be able to race through different types of terrain in the shortest
time possible. This paper aims to analyze the performance indices in all types of Orienteering events for some of the
best members of the National Orienteering Team during 2017.
Methods: The analysis was done based on statistical data collected from 24 National Team members using the
WinSplits software.
Results: The distribution of the performance indices differ throughout a competition and especially between different
competitions and it is tightly correlated with the competitive experience in similar terrains. A higher training volume in
similar terrain leads to better performance during the competition. Competitors with very good results during trial
events but with reduced exposure to training in similar terrain have recorded diminished consistency but significant
improvement throughout a race or during multi day events on the same type of terrain.
Conclusions: Orienteers’ performance can be improved by monitoring the indices that show which types of terrain are
challenging and which are more suitable for them.
Keywords: performance indices, orienteering, consistency

competitors in the age class. For each section, this
indicator is the ratio of the average time of the
fastest 25% split times and an the competitor’s
own split time. The average time of the top 25% is
taken instead of the best times so that the result is
a more robust measure of the performance.
A runner’s consistency is given by the standard
deviation of the performance indices weighted by
the length of the section. A low value is better,
meaning consistent performance.
In this paper we analyze the performance of the
National Orienteering Team members at various
internal competitions during 2017 in terms of
results consistency and performance indicators.
The diagram of the deterministic model of
orienteering performance by Kris Jones and Mark
Nixon [1]is shown in Fig 1

Introduction
In the sport of Orienteering, the competitive
results will be directly correlated to the amount of
training put in, which has to develop the athletes’
abilities of navigating at a high rate of speed in
unknown terrain while accurately reading the
map. Time between controls, on the particular
route chosen by the competitor, without technical
mistakes, is given by the individual physical
abilities of the athlete.
Currently, in all major Orienteering competitions
electronic timing is being employed at every
control and the WinSplits software is being used
to collect and analyze the timing data at every
control location.
The performance indicator is a measure of a
competitor’s speed in relation to the fastest

Fig.1 Deterministic model of orienteering performance
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Number of athletes

Methods and Data Source
Using the WinSplits software we analyzed a data source comprised of the results obtained by 44 athletes.
Member of the National Team, in 10 major races in 2017: the national orienteering semi-marathon
championship, team national championships in three stages – one medium distance race and two long
distance races, individual national championships with sprint, long distance and medium distance races,
Romania’s Cup with two stages of medium distance and one long distance. The statistical details of the age
and gender categories are shown in Figures 2 and 3.
15
10
5
0

Junior II

Junior I

Youth

Elite

Age(years)

Fig 2 Statistical results by age categories

Fig 3 Statistical results by gender
optimal strategy in endurance races is to adopt a
uniform running pace that allows for minimal
waste of energy (De-Koning, Bobbert, & Foster
[2]; Foster, Snyder, Thompson, Green, Foley și
Schrager [3]; Hawley [4] ).
In the first national semi-marathon championship
held in April 2017, the athletes knew at the start
that they had to show that they had put in a great
volume of training so they could deal with a race
that in theory should last between 60 and 150
minutes (depending on age category and gender).
Performance indices obtained by race winners
range from 85.5% to 99.8% (see Table no.1 for
the youth category, Table no.2 for the men elite
category and Table 3-5 for the women category).

Data Analysis
Athletes’ performance will be analyzed based on
the competition results. From this perspective, we
will look to see if the analysis reveals differences
in the athletes' evolutions in the endurance races
(represented by long distance and semi-marathon
races) and between races with a high degree of
technical difficulty (represented by the medium
distance races). The study is developed by
interpreting the performance indices in races
without technical difficulty, but with very fast
decision-making orienteering represented by
sprint competitions.
All athletes included in the study know from their
coaches that previous research shows that the
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Table no.1. Performance indices obtained by race winners range – youth.

Table no.2. Performance indices obtained by race winners range – men elite.

Table no.3. Performance indices obtained by race winners range – W16.
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Table no.4. Performance indices obtained by race winners range – W18.

Table no.5. Performance indices obtained by race winners range – women elite.
The standard deviation (consistency) ranges percentage wise between 11.5% - 32.9% for Junior II categories
and 5.7% - 14.1% for elite categories.
The error rate is between 19.8% for Junior II categories and 8.1% for elite categories (see Table no).
In the Team National Championship held in May, most athletes have generally performed within the
parameters shown above but noticeable is the impressive improvement of an athlete who has a performance
index of 87.5% and a consistency of 5.7% in second stage (long distance event) and the next day reaches a
performance index of 105.5% and a consistency of 1.4%. In the sprint stage of the National City Park
championship held prior to the team championship, we notice a qualitative leap of the performance of the
elite categories, the winning competitors having performance indices of 103.3% for Women and 103.6 for
Men. Performance Indices for first four in the National Sprint are shown in Fig.4

Fig.4 Performance Indices for first four places in the National Sprint_men elite class
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+Fregvency leg placement during for the National Sprint Championships in men elite class are shown in
Fig.5

Fig.5 Fregvency leg placement for first four places in the National Sprint Championships-men elite
class
Conclusion
The differences between performances of the
Romanian National Team members in sprint,
References
medium and long distance races are minimal, the
[1] Cris Jones si Mark Nixon, (2017), Sistematic
supremacy being achieved by a limited number of
Orienteering, l running,British Orienteering
athletes who dominate the championship. National
Coaching Conference, 2017
teams include athletes who have good physical
[2] De-Koning, Bobbert, & Foster, (1999),
abilities and have systematically good races. Their
Determination of optimal pacing strategy in track
performance indices are under an X% threshold
cycling with an energy flow model. Journal of
and their goal is to increase their training volume
Science and Medicine in Sport, 2(3), pp 266-277
to improve their ability to adapt the race speed to
[3] Foster, Snyder, Thompson, Green, Foley &
their map reading skills and navigate the terrain
Schrager, (19993), Effect of pacing strategy on
without deviation from the chosen routes.
cycle time trial performance. Medicine and
Some National Team members have a consistency
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index below 6%, which indicates a constant
[4] Hawley, J., Pacing: a matter of strategy,
performance throughout the race, but they fail to
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break into the top three spots. These athletes can
ml
only make progress if they increase their average
race speed.
A distinct mention is warranted for the results
obtained by a small number of athletes with low
competitive experience who show significant
improvement from day to day when the races are
held on the same map. It is understandable that for
them the increase in the number of competitions
in as many different areas represents a way
forward.
The analysis of performance indices, both on
whole races and on sections of a race, is a basis
that clearly illustrates in which areas the athletes
can run unimpeded and on what types of terrain
they need to improve their map reading skills.
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STUDY ON IMPLEMENTING A MODERN AND DYNAMIC SELF
DEFENSE AND SELF CONTROL SYSTEM FOR STUDENTS
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Abstract: The study herein is required for substantiating the means and methods that are available to the students
against the urban violence, both at physical and mental levels. The study relies on a sociological research work at the
university center in Bucharest and on the reference, written and recorded. This list is quite thorough, yet full of errors,
since the combat techniques and means are taken out of the context; hence its presentation is minimum. The study
results highlight 18 modules of self-defense and self-control for students and 5 basic combat methods. The people who
studied such modules and methods at private martial arts clubs under the supervision of the author were successful
during the physical and mental aggressions that they or their families were subjected to.
Key words: students, self defense, modules, scholar curriculum.

student dormitories.
- the current physical training of the students
today leaves much to be desired, as they find
themselves in the impossibility to do some basic
and simple exercises in gymnastics, let alone the
specific physical training, represented by complex
and applied motor skills required for the purpose
stated in the Self Defense and Self Control. Only
one physical education class per week is way too
little in order to correct the psychological and
motor deficiencies (very often, they are hidden
and chronic) and to achieve an appropriate
psychological and physical growth.

Introduction
The phenomenon of the urban violence has
recorded a peak since the beginning of the year
2017 when many vicious and unwanted events
occurred, resulting into deaths and severe lifetime
handicap. At the time of their development, they
were extensively described in mass-media
(television, radio, newspapers, magazines and
Internet). Nevertheless, such events are only the
tip of the iceberg’ that was accessible to the public
opinion and the law enforcement authorities. We
believe that many others remained unknown, due
to multiple and complex reasons.
This paper features our point of view, derived
from studying the possibility to implement a
modern and dynamic system of self-defense and
self-control for students, in using the techniques in
the Martial Arts for Self-defense and Self-control
among the students in various universities.
Several mentions need to be made, such as :
- the current students (socially heterogeneous
from
any
perspective)
have
different
anthropologies and motivation within the 20-60
year range (and even beyond 60) but what they
share is their need for knowledge and motor skills
to be applied from the sector of the Martial Arts,
with functions in Self Defense and Self Control,
due to the violent social phenomena.
- the social motivation of the students (their
personal schedule is overloaded) for selecting the
physical education class of self-defense is for their
recreation and not for doing a certain sport
training ! These students are the best case scenario
when choosing movement, sport and health over
clubs, bars and discos that are "springing up like
mushrooms after rain" around the universities and

Material and methods
The study herein uses written and recorded
references about various styles of martial arts, in
parallel with a sociological research conducted in
Bucharest and based on interview, surveys and
observation, in order to extract what is better and
interesting in this field. The main world video
library ”www.youtube.com” provides a large
number of free and valuable lessons about the
physical Self Defense and Self Control where the
police officers, masters and experts in different
styles of Martial Arts introduce this issue from
both the attacker and the victim perspectives.
Moreover, the Internet accommodates a great
number of download-able e-books, free of charge,
on the Martial Arts, Self Defense and Self Control.
Results
Upon the examination of the necessities of the
students regarding Self Defense and Self Control,
a model of modular school curriculum in the
academic environment was designed. This is an
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able to manage it. Examples of methods are done
both physically and mentally. The examples of
psychic fighting methods are presented succinct
because we want to protect students who not have
good implementation of physical combat methods.
Violence and emotional psychological reactivity
by the aggressor can be easily increased by the
victim through fatal errors because “the injured
animal is often more dangerous” [1]
1. Single Direct Attack (SDA): is the simplest
and most known combat method and its goal is to
reach the target as soon as possible with the least
effort. An example of a single direct physical
attack is the arm blow, while the mental one is
imperative in the form of “hook it, leave, stay, etc.”
Attention to non verbal communication that
makes the difference between victory and defeat!
This combat method does not need preparing
feints to distract attention of the opponent. It is
mainly used by the beginners in Martial Arts, by
people with various disabilities and by also the
Senior Masters. The last ones rely on the inferior
reaction time of the opponent, on their good and
quick judgment of the combat parameters (the
distance and the displacement of the opponent, the
tempo and their momentary opportunities, etc) but
also on their vast and superior training. SDA
combat method is equivalent with the “sen no sen”
technology in the Japanese Martial Arts. The
attack and the defense are conducted
simultaneously. The psychological impact is
extremely strong. Not only does this successful
combat action discourage the attacker but it also
annihilates him, even though the defense response
was a mental and not physical action. Once the
action succeeds upon the attacker, he will be taken
out and there is no need for feedback (retro action
- reverse connection) to continue the fight. The
feedback is still necessary when multiple and
varies attacks are encountered! [1,2,3]
2. Attack by Combination (AbC) is the combine
attack method aiming at diverse targets. It is the
most known and used and the feedback is
essential to continue the fight. This is where the
complexity between the physical and mental
action comes in, and their combination is the key
to success. In general, all masters in Martial Arts
use this mixture of simultaneous mental and
physical attack that is leading to a cognitive
dissociation and the attacker’s brain stops working
coherently. Example: while the verbal commands
are verbally addressed to the attacker “go away,
do your business”, physical combat actions are
applied at the same time, to ease the victory. In
this case scenario, the neuro-linguistic

introduction in nutshell of such modules: module1
- theoretical and methodical fundamentals,
module 2 - general and specific physical training,
module 3 - "kihon" (jp.) = shadowed boxing,
module 4 - applied biomechanics, module 5 basic techniques of attack and defense, module 6 Judo and combat techniques, module 7 psychology, module 8 - combat in and from
disadvantageous positions, module 9
sparringpartner study of the no weapon combat
techniques, module 10 - study of the combat
techniques with improvised household weapons
along with agricultural and sapper weaponry,
module 11 - the basics of the defense against the
knife attacks, module 12 - advanced combat
techniques with / or against thewhite weapons,
module 13 - rescuing the attacked people, module
- 14 first medical aid, module 15 - management of
multiple attacks of an increased violence, module
16 - theoretical fundamentals against the fire
weapons attacks, module 17 - techniques of nature
survival, module 18 - eclectic individual study.
The paper herein includes our proposal for a
pedagogical implementation of the modules with
the students. To this purpose, we introduce the
structure of the 5 types of attacks that can be both
physical and mental. We mention that the idea of
attack or defense is closely connected with the
particular action of the person in question, since
the same technique can be used in both attack and
defense ! The study on the combat methods
(physical and / or mental) substantiates the five
means by which a combat situation can occur. It is
worth saying that neither physical attack method
is only for attack as it also has a defense
component; similarly, neither physical method is
purely physical, since it has a mental component.
[1,2,3]
These attack / defense methods are: 1. Single
Direct Attack (abbr. SDA); 2. Attack by
Combination (abbr. AbC); 3. Attack by
Immobilization (abbr. AbI), 4. Indirect attack
(abbr. IA) and 5. Attack by absorption (abbr.
AbA). [1,2,3]
To study them is mandatory for the students
enrolled in academic courses of Self Defense, so
they will understand the delicate mechanisms that
are happening mystically many times, under the
sensorial threshold of perception. There will be
considered the way the attacker and the victim
express themselves physically and mentally
during the combat situation. We also point out at
the main pedagogical elements by which the
situation is correctly evaluated, hence a better
understanding of how the potential victim will be
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classify them for an easier understanding in only 6
(six) technical procedures (see also the practical
applications of Taichichuan):
0. “Juji uke” (a cross like circular block that
generates all the other block techniques by later
circular movements);
1. “Jodan uke” (a circular block at high level, to
defend the head);
2. “Chudan uchi uke” (a circular block at the
medium level from inside to outside);
3. “Chudan soto uke” (a circular block at the
medium level, from outside to inside);
4. “Chudan shuto uke” (a circular block with the
palm edge at the medium level, from inside to
outside / middle knife hand block);
5. “Ghendan barai” (a circular forearm block at
the inferior level).
Observations [1,2,3] :
The masters in the Martial Arts point out to the
fact that the block itself is a blow with your own
body upon the opponent’s body. The block
comprises the pre block, which is the deviation of
the attack, followed by the completion of the
combat action by striking with your own body
segment upon the opponent’s body. The execution
of the pre block is often faulty and is ignored from
various reasons, hence the failure in executing the
blocks occur.
All these “blocks” are circular, in order to ease the
effort in execution and movements.
All these six basic combat techniques lead to the
other existent ones, by extrapolation.
A practical example of AbI is a type of defense
via “jodan uke” against the “mawashi zuki” will
go through an intermediary stage of crushing the
elbow by an articular technique “kansetsu waza”,
and the final stage is to have direct arm blows
upon the attacker’s face.
The special characteristic of the traditional and
non competitional Martial Arts is the direct arm
blows, since the perpendicular linear perspective
hinders the correct and timely identification of the
distance, speed and hitting angle - it is practically
impossible
to
have
a
psychological
immobilization and the physical contact is no
needed. The phenomenon of rebound is also used,
thus avoiding an excessive work on the agonist
antagonist muscles, in a crank and connecting rod
system. After executing the “going” movement,
the extremity comes back on the same trajectory,
due to the rebound force, developed by the
perpendicular impact on the target, while the
antagonistic muscle only guides the finesse of the
retreat of the extremity, yet does not execute any
traction, thus saving time and energy. In addition,

programming is an immobilization of a
psychological nature, with no direct physical
contact. Natural sequences of complementary
movements are considered, so that the personal
and particular biomechanics of your own body is
maximized (the personal anthropology and
anthropometrics), while all the advantages of the
position are taken to a maximum and the exposure
of your own target areas to a minimum. This
attack method is favored by the “strikers”, since
their “job” is to throw blows continuously. Any
trained striker will kick at his own and personal
pace. The purpose of each blow in the series is to
explore the open areas, physically and mentally
that the opponents provides and decide which
combat technique follows. Favorite target is the
face because it best representation of the opponent
and in addition the hitting of the face leads to
motor and sensory incapacity. [1,2,3]
We introduce didactical examples of physical
combat techniques borrowed from karate that use
this method of “attack by combination”:
- the quick execution of the “kizami zuki jodan”
technique, closely followed by “gyaku zuki
chudan”. The former technique is to parameterise
and fixate the opponent in one spot by blinding
and stopping the sensations and perceptions upon
the environment, while the later technique will
knock out the opponent in a degree of over 90%.
The senior fighters who rely on combinations
focus their combat actions only on the opponent’s
reaction and on the openings coming from his
defense. The masters in Martial Arts always keep
the optimum combat distance by small distance
excursions (not seen or perceived by the opponent)
that varies depending on the situation, so as to
maintain balance and the upper hand during
combat and for giving opening blows to the
opponent.
3. Attack by Immobilization (AbI) represents
the combat technique that is specific to the
“traditional Martial Arts” and it is largely
forbidden and not used during the sport
competitions. This combat method is extremely
violent, as multiple traumas can occur. That is
why it does not study very much in classes where
sports disciplines from Martial Arts are practiced.
Immobilization and / or catching are physical and
/ or mental.Again we draw attention to verbal and
nonverbal communication that makes the
difference between victory and failure. [1,2,3]
These attack techniques and methods by physical
immobilization stand out as a hidden meaning of
the “blocking” in the Martial Arts. They are
numerous, diverse and different, but we can
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win energy, time and distance towards the
opponent, so that we can later strike him through
the opening that he did to himself by himself by a
feint or the false attack that was at first initiated
by us. [1,2,3,4]
It is essential that a displacement to another
combat position should be inlaid between the false
and the real attacks, in order to baffle the
opponent. In Karate, these combat methods are
called “kirikaeshi” and are made known to the
population by the master in Russian Martial Arts
“РУССКИЙ
РУКОПАШНЫЙ
ЪОЙ
СИСТЕМА”‚ - the Russian hand to hand combat
system. The use of the indirect attack is based on
the manipulation of thoughts, perceptions,
experiences and sensations that the opponent has
and will have during the fight. Psychological
speaking, the stages are as such : ”feeling,
pause, …, emotion”. See also the projection of the
first cinema movie (produced by the Auguste and
Louis Lumière) where the spectators from the
room fled horrified.
In the modern boxing, Manny Pacquiao is the one
who best personifies this type of indirect attack.
The victim reacts violently to the feint and he is
compelled to catch up with the real attack that has
been left unnoticed in the initial stage of the
confrontation. The displacements, the feet game,
the attitude are usually incorrect but efficiency
comes exactly from this complex and coherent set
of specific parameters where the mimics, verbal
and non verbal communication, gestures, etc.
confuse and make the difference in gaining the
victory. A physical incorrect and incoherent attack
is faked in order to hide the real mental attack that
wills imbalance the opponent. Following the
success of the mental attack, classical and
biomechanically correct physical attacks can
come after.
5. Attacks by absorption (AbA) are equivalent
with the classical counterattacks that we consider
static actions of counterattack. We believe these
combat methods as fundamental for the non
physical [4] defense against the verbal and
behavioral psychological attacks. The attack by
absorption put the opponent into a situation where
it is easy to launch an offensive by a false opening
that we have intentionally created and, hence, the
opponent creates his increasing vulnerabilities in
defensive that he is not aware of and we can
successfully exploit. We think that this is one of
the most valuable combat tactics, since it entails
the opponent to make mistakes to our favor. Once
the opponent is fully engaged in the attack, he is
unable to adjust his position, distance, tactics and

the percussion of the immobilization opponent is
devastating (see Wing Chun style techniques). [1]
The combat method via physical immobilization
comes from the simple control of certain parts of
the opponent’s body, which leads to less
possibilities, attitudes and skills of him to move in
order to defend, since the projection of the center
of gravity is usually outside the support polygon
of the body. The person will not fall to the ground
unless he is allowed to do, but that fall will be the
least favorable as possible. The police will
immobilize first a noisy and lively suspect, calm
him down verbally and then they will talk about
the incident, while everything is happening with a
physical hold upon the suspect. The fundamental
and predominant component of the combat
method through attack / defense by
immobilization is physical but it is also has certain
psychological and mental ones, to a lower extent.
4. Indirect attacks (IA) represent the combat
method that is used against certain strong
attackers who have a good defense but who react
briskly and harshly to a single attack. This fact
comes from the weakness of the attackers to the
feints, which means that they have an insufficient
training on certain components. When the
opponent reacts violently after a feint, this will
give you some hints about his combat parameters
(where he will be and what he intends to do).
After giving your opponent these parameters, you
have the time and space because he becomes static
and he can be taken down fast. Since the feint is a
psychological blow given to the opponent, this
method of the indirect attack is the best solution
of combining the physical and the mental fight.
Psychological blow made attacker psychological
knock out for at least one second. See cognitive
dissociation of the attacker’s brain.
It is quite important for us to find an array of
specific forms of combat in the Martial Arts under
the umbrella of indirect attacks, such as delayed
attack, postponed attack, interrupted attack,
resumed attack, continued attack, direct, indirect,
progressive, regressive, over the perception
threshold, at the limit of the perception threshold,
under the perception threshold, etc, where the
differences between them are minor, but yet
significant.
The indirect attacks are the perfect and favorite
manner of the masters in the Martial Arts to open
the combat in the attack by a feint or by a false
non targeted attack, followed by a lateral
displacement of the attack line in a dead angle
where the victim finds it very difficult to see. The
purpose of the indirect attack is to simultaneously
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sen no sen” technology in the karate and it
represents the anticipative counterattack.
Examples of physical attack / defence methods by
absorption [1]:
- the chin is left open and the opponent is invited
to attack with “kizami zuki jodan”, when the
attack is about to start, the “nagashi zuki” comes
in response, executed with a lateral step.
- the left part of the chin is left open and the
opponent is invited to attack with his right hand
“mawashi zuki jodan”, right when the attack is
being launched, the other fighter takes a lateral
forward step (to the left side of the opponent),
blocks the attack with the forearm and
counterattacks with the same “mawashi zuki
jodan”. The kinetic and circular moment is
backwards; being so large, it will easily take the
opponent down, even though he is trying to block
the counterattack.
To prove that we are well prepared and better
master the techniques that we have been attacked
with, we recommend the use of this attack method
[1].
This specific method is useful when:
- there is a big difference in value and / or
experience between the two fighters. The
experienced person usually has deficiencies in the
physical training (due to the old age and injuries)
and he will give the lead to the less trained but
more aggressive.
- we make sure that the attacker will not say no to
the “offer” that we are making to him.
- we are careful with its use since an essential and
particular feature of this attack by drawing is the
anticipation of the opponent’s attack and also of
our possibilities of counterattack by anticipation,
so that we will not let the opponent any chance in
time and space to have it his way.
A good final example for the five attack / defense
methods above is watching the boxing game for
the world champion title in the professional
boxing at super heavyweight category between
George Foreman and Muhammad Ali, on 29
October 1974, in the city of Kinshasa, the capital
of the former Zaire, now the Democratic Republic
of the Congo. The specialists called this game
“Rumble in the Jungle”. During the match, all
these five attack / defense methods at the physical
and mental levels were used, due to the extremely
high stake. The two sportsmen even talked to each
other, in verbal psychological attacks, while
fighting. A documentary movie was made after
this game, called “When We Were Kings”. These
attack methods are used diversely and variedly,
depending on the technical and tactical

his actions and responses during the fight are
permanently changed towards his own defense,
since the attacker has the sensations and the
perceptions already falsely directed.
These attack methods by absorption profitably
implements what is called “the principle of
suppleness” presented in Judo by founding master
Prof. PhD. Jigoro Kano, thus tactically luring the
opponent to certain inefficient combat actions.
Similar with Aikido, there is the principle of
“taking, twisting and striking” - “you enter into
your opponent like a triangle, you maneuver him
circularly and strike him down like a square”,
presented by founding master Morihei Ueshiba.
At first, you have a false surrender in order to gain
certain victory later. Herein there will be applied
the
psychological
basic
techniques
of
manipulation “foot in the door” and the “door in
the face”, described by Prof. PhD. Bogdan Ficeac
in his book “Tehnici de manipulare” [4]. Such
techniques of communication and manipulation
are successfully applied upon the non physical
attacks of a psychological nature. [4].
The psychological defense is non physical and it
can be achieved both against the verbal and
behavioral psychological attacks and also against
the physical attacks (under well mastered
conditions). Conducting attacks by absorption,
either physical or mental, is similar with the
logical implications of: “if you do this, ... , this
will be the consequence”. A implies B is
equivalent with Non A implies Non B. The
grooming is done by verbal and non verbal
communication by feints, displacements and
movements of the trunk, head and of the entire
body. We will let the opponent to attack
repeatedly and when he thinks that he is on top of
things, there occurs a hidden and unpredicted
breach in the defense that we capitalize on by
lateral displacement and counterattack, which
secures us the victory. [1,2,3,4]
Whoever conducts the “attacks by absorption” in
combat fight, will do it in two ways, as below: 1.
At first, he will attack the opponent in repeated
yet false series, with no purpose of striking and
stop the fight for a moment to evaluate the
situation. The breach in the opponent’s defense
comes as a result of his confusion and of the
natural counterattack; then the attacker comes
with a violent charge and wins the confrontation.
2. A certain area is left open and he invites the
opponent to attack with techniques that he does
not master, and then in anticipation, when the
attacker starts launching his strikes, he will do the
same but in a devastating manner. This is the “sen
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defense are reduced in the present work because
we want to protect beginner students in the auto
defense art. In terms of the 5 attack / defense
methods, we define the following cycle: attack
→ counter attack → counter - counter attack =
attack, ...., and victory is yours ! [1]
To the best of our knowledge about the higher
education in Romania, these modules and
methods are not part of the curriculum. In order to
introduce them, the Department of Physical
Education and Sport of each University has to
have the approval of the University Senate.
Similarly, the dynamics of the social mechanics
from the urban violence perspective (physical and
mental) compels the students to have a daily
access (5 hours per week), optionally upon request,
to the self-defense courses. This process involves
both a decision from the Senate and also an
appropriate logistic capacity.
The students enrolled in the Self Defense courses
need to do an individual and group study on the
previously presented modules and methods so that
they can combine them quickly and efficiently in
any situation. The people who studied such
modules and methods at private Martial Arts clubs
under the supervision of the author were
successful during the physical and mental
aggressions that they or their families were
subjected to.

particularities of the opponents and on the
favorable moments during the fight. [1,2,3,4]
Discussions and conclusions
The sociological study has emphasized a
minimum 18 modules of Self Defense for the
students, while the references went with 5 attack /
defense methods, as they were pedagogically
introduced above. This systematic presentation of
the physical self defense module and of the
combat methods is meant for the students enrolled
in the self defense courses and for the beginners in
martial arts, so as to facilitate and clear up the
combat issues for them. We notice that these 5
attack / defense methods can be in general also
executed with the inferior extremities; for the sake
of learning, they are recommended to start
working with the upper extremities.
As a general conclusion upon the Self Defense
modules for the students, we believe that the order
of study needs to be identical with ours. The
incomplete and random study will trigger blind
spots in their knowledge and the psycho motor
skills that are required in the Self Defense. The
example of these 5 methods was made
predominantly at the physical level for self
defense classes to protect unprepared students.
Details of psychological implementation are
found in many applied psychology books (NLP
books), but these must be correlated with previous
general and specific physical training at the level
of appropriate technical and tactics. Psychological
exemplification is in fact a simple extrapolation of
physical techniques and can only be used by those
who have solid foundations in their physical
defense because the risk of heavy injuries is
increased in physical struggle due to the
aggressor's emotion! This is why examples of
psychic fighting techniques through attack and
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RECOVERY OF THE TRAUMAS OF THE KNEE WITH THE HELP OF
KINESIOTHERAPY - PHYSICAL EXERCISES
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ABSTRACT
This paper presents the role and importance of specific kinetic treatment in the sports injuries of the locomotors system
in various martial arts styles, and emphasizes the need for individual rehabilitation programs to be developed for
performance athletes.
The analysis of the obtained results highlights that the obtaining of favorable results is directly proportional to the
precise application of the physical recovery and physical rehabilitation programs, as well as the seriousness of those
who are directly involved in the program.
Key words: sports training, martial arts, sports trauma.

used in the recovery of these athletes.
Any process and method of practicing physical
exercise
(bilaterally,
in
particular
or
independently) must have maximum efficiency,
especially in relation to the “investments” that
they assume [1]. In order to achieve this major
objective, it is necessary to organize and carry out
the respective process in accordance with certain
norms, rules, directives which it obliges.
In today's sports and sports competitions, young
people practice martial arts in an increasing
number and their desire to achieve competitive
sports performance as quickly as possible leads to
a steady increase the number of injured athletes.
These undesirable events determine specialists to
study the evolution of martial arts, the positive
impact and negative consequences transposed into
various traumas.
Among these injuries suffered by the athlete,
characterized by suffering, time interruptions of
sports activities, everyday activities, physical and
psychological sequelae. That is why the athlete
needs
rehabilitation,
efficient
and
fast
reintegration into sports and social activity.
Rehabilitation is a form of complex medicalsocial assistance, but at the same time unitary in
conception, which is continuously carried out and
has as final goal the recovery of the deficiencies
in the productive society, its means of action
aiming to obtain optimal values of all four vital
parameters of any individual: the morpho functional capacity, the mental state, the
vocational training and the social condition [2,3].
For a better rehabilitation of the athlete, it is
possible to act by means of: medical physical
recovery, psychological rehabilitation, vocational
re-education and social rehabilitation.
This research is based on the premise that injuries

INTRODUCTION
Morbidity, through orthopedic - traumatological
disorders, especially in recent decades, occupies a
position of great importance in sports pathology.
This is not a coincidence, because in order to
increase the sport performance, both the volume
and intensity of the effort, the training and the
competitions increase. There are changes
(improving, upgrading) the environmental factors
in which these training and competitions take
place.
At the same time, the increase in violence in
sports is, unfortunately, a reality of contemporary
sport, sometimes going to a certain fanaticism to
be the best. This fact fully justifies the interest in
sports traumatology in the field of competitive
sport, which makes at least one session of the
congress program at all the specialized scientific
meetings,
sports
traumatology and
the
recuperation of sports injuries.
Martial Arts is a sporting area that can induce
varied traumatic injuries that require a specialized
medical care. In all Martial Arts, the most serious
injuries occur in the gym in trainings and not in
sports competitions because the concentration of
athletes is lower. In addition of the problem of
athletes injuries, does not matter the discipline
practiced, the injuries and their effects are the
same. Only the manner of the athlete injured is
different.
The many forms of trauma that occur during
martial arts practice are generally known, but in
the literature there are no data processing related
to the medical records used for the purpose of
reintegration of the athlete in competition, nor
data related to the means of physical medicine
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applying methods and means of recovery in the
training of athletes from different martial arts
styles will be realized.
- The structure and content of applying the current
recovery strategies will be analyzed in the training
of athletes practicing different martial arts styles.
- Complex recovery strategies will be developed
for athletes with various injuries of the locomotor
system
- Experimentally, complex recovery strategies will
be approved in the different martial arts styles.
Achieving the goal and verifying the hypothesis
required the following objectives:
1. Elaboration of the theoretical and
methodological bases regarding the application of
methods and means of recovery in the training of
athletes in different martial arts styles
2. Analysis of the structure and content of
applying current strategies for the recovery of
traumas in different martial arts styles.
3. Development of new, complex recovery
strategies, applied to athletes with traumatic
injuries of the locomotive apparatus.

from a fighting sport and direct contact, as is the
case with different martial arts styles, cannot be
completely eliminated, but knowledge and
understanding of their production can lead to the
establishment of strategies training and sports
behavior, recovery and reduction of trauma.
From the point of biomechanics is an acyclicdynamic sport. Fighting takes place in two ways:
“on the ground” and “standing”.
The athlete needs to know “bottleneck”
techniques, “articulated” techniques, “ground
immobilizations” and “ground opponent design”
techniques. The effort is mostly done with the
locked chest (Valsava effect). The normal duration
of the fight is 2 to 4 minutes, during which the
techniques mentioned are used.
Marked demand of the nervous system, analyzers,
and the osteoarticular apparatus is placed between
neuropsychotic, neuromuscular dominant sports.
The major trauma encountered during practicing
combat in the locomotor apparatus is:
● Tibial Periostasis - requires cryotherapy +
analgesics, fibular zone ultrasonication, and xylin
ionizations.
● Enthesis;
● Myositis;
● Quadriceps hematoma - segmental rest, local
cryotherapy, surgical removal. Incorrect treatment
causes calcification with adherent tissue in the
muscle mass.
● Kneel or ankle cramps require immobilization
● Meniscal lesions require immobilization. The
treatment consists in the release of the knee that is
usually surgical, followed by a postoperative
treatment for early functional recovery that can
begin from the immobilization phase through
active physiotherapy with specifically formulated
targets.
● Fractures - require surgery, followed by
postoperative recovery for functional recovery,
which can start from the immobilization phase.
The aim of the research is to improve the
process of functional recovery of traumatized
athletes, practicing different styles of martial arts
through complex strategies of trauma recovery.
The object of the research is the process of
recovering the sports injuries resulting from the
injuries that occurred during the training and
sports competitions of different styles of martial
arts.
The working hypothesis of research. Martial
arts recovery strategies will help reduce the
recovery period of athletes and optimize the
process if:
- The theoretical and methodical bases on

Material and Method
The research methods conformed to the object and
purpose:
1. Analyze specialized literature.
2. Test method.
3. Statistical and mathematical method of
processing and interpreting data.
The sample of the research consisted of 15
athletes, members of the Qwan Ki Do martial arts
section and the traditional Karate Classic CSA
Steaua Sports Club of the STEAUA Army of
Bucharest, aged between 14 and 25 years old.
In the research, the data were collected from the
CSA Medical Section Steaua Sports Club of the
STEAUA Army, the place where some of the
kinetotherapy programs were carried out.
The experimental basis of the work is represented
by the following instruments and instruments:
goniometer, metal band, talimeter, scales, rigid
rod, dynamometer. Also, evaluation and treatment
sheets, tests, questionnaires were used.
Stages of investigation. The present research was
carried out in two phases, as follows:
Phase I (2015-2016) included studying sources of
literature on martial arts, trauma encountered in
martial arts, classical and kinetic recovery
methods,
Stage II (2016-2017) consisted in organizing
research, processing and scientific interpretation
of the data obtained and the whole verifying the
effectiveness of the proposed experimental
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osteoarthritis,
with
hemarthrosis;
severe
hemarthrosis edema with hemarthrosis.
Overall functional evaluation of the affected
segment was made with LYSHOLM SCORES:
1. Instability (0-25 points)
2. Swelling (0 - 10pct.)
3. Lump / travel, walking without aids (0-5 points)
4. Locking the MI joint from G (0-15 points)
5. Pain (0-25 points)
6. Walking on stairs (0-10 points)
7. Support, your own weight while walking on flat
ground (0 - 5 pct)
8. “Squatting” (flexion Mi in Article G) (0-5pct.)
Interpretation of the Lysholm score (maximum
100 pts):
Excellent> 90 pts.
Good 84-90 pct.
Moderate 65-83 pct.
“Bad” <65 pct.
Results
Evolution of LYSHOLM general score after
kinetic and hydrokinetic programs is suggestive,
with the proviso that during the kinetic programs
two of the patients abandoned the program at
certain times, lacking in tests and measurements,
which has prolonged the time to return to
competitive activity, and one patient declined the
final tests and measurements.
It is found that: for different traumas of the
locomotor system, the recovery period is longer
and often difficult, suggesting the importance of
trauma prevention, as well as the importance of
the detailed training programs and of the other
factors: equipment, sports material, appropriate
sports base.
Physical therapy along with hydrotherapy and
other physical procedures has a decisive
importance in functional recovery treatment
programs and rehabilitation after locomotor
system sports injuries.
Discussions and Conclusions
The results of this study show that performance
athletes require their own recovery strategy using
personalized kinetic programs using the latest and
most effective means of therapy and recovery, as
well as a diagnosis of sportiness and sport loyalty.
Traumatic prophylaxis has substantial importance
and the effective ways of implementing it are:
good health, psycho-emotional balance and
motivation of competitive activity, superior
psycho-physical training, adequate equipment,
general training, specific and warm-up adapted to
local conditions, sporty lifestyle, and optimal
recovery after effort.

methodology.
Subjects are ages 14 to 25, representing the junior
and (over 18) senior years.
The 15 subjects were followed from May 2016 to
April 2017 (12 calendar months) in the order of
injuries.
The recording of the data was based on the events
during the training and the competitions, then on
the basis of the documents issued by the
specialized medical services.
We watched the post-traumatic evolution of
athletes by compiling them in a rigorous and
complex recovery program to find the most
effective treatment for the early return of athletes
to competitive activity.
In the case of research, it’s been observed both the
performance of athletes (general physical training,
specific technique) as well as the material
conditions of the sports grounds and the protective
equipment of the athletes.
Kinetic program for post traumatic lesions that
interest soft tissues, articular tissue and bone
tissue in the knee joint.
In sports medicine, any recovery program has a
bipolar structure because it must contain distinctly
as objectives:
1. the physical conditioning program (restoring or
maintaining the general physical condition); it is
divided into 4 stages (after the phases that
necessarily pass any post-traumatic lesion of soft
tissue).
- acute phase; sub acute phase; phase of the
program of progressive exercises supervised; the
rebound phase of the competition.
- for post traumatic damage of joint and bone
tissue: the preoperative and postoperative stage
with very well-formed kinetic programs.
2. the actual rehabilitation program (maximum
recovery of the local functional deficit created by
the trauma).
The tests used for the functional evaluation of the
affected segments were the standard ones:
1. Manual Muscle Manual Test: The active muscle
tonus was assessed by standard manual technique
between 0-5.
2. Joint goniomety: The flexion angle and the
extension gap with the goniometer expressed in
degrees were measured.
3. Pain: He appreciated on a scale of 1-6 as
follows: (without pain, rarely in vigorous
activities, moderate in daily activities, for light
activities, continuous)
4. Edema: Investigated the following qualitative
assessment: no spontaneous joint (osteoarthritis);
moderate but not hemarthrosis: moderate
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Abstract
Introduction
The research is part of the study of sport performance, measurement and evaluation. It has a transverse type because
the collected results were obtained by 31 December 2016. The aim of this research was to observe the dynamics of the
parameters mentioned below, worthy of being taken into account in the selection of athletes.
Material and methods
This study analyzes the results, age, height and weight of the best athletes at one mile discipline outdoor all time. Data
were processed on the following statistical indicators: number of cases, the maximum value, minimum value,
amplitude, mode, median, average, quartile 1, 3, quartile difference, dispersion, average of absolute deviation, standard
deviation, coefficient of variation and correlation. As a research method we had used the case study, observation,
statistics and graphics.
Results
After data processing had resulted 2 summary tables and 4 graphs.
Discussions and conclusions
The results were analyzed based on the above parameters. This resulted in the following conclusions:
- The average performance is 3:49:36 for men and 4:19:16 for women
- The average age is 25.63 years for men and 27.15 years for women.
- The average height is 179.01 cm for men and 167.11 cm for women.
- The average weight is 64.21 kg for men and 52.08 kg for women.
Key words: athletes, middle race, performance, statistics

[6]. There is clearly a strong relationship between
aerobic power and performance in longer middle
distance run performance, particularly among
heterogenous populations [7].
As exercise intensity progressively increases, a
larger proportion of energy is provided by
anaerobic mechanisms. Onset of a higher rate of
glycolysis is reflected in the lactate threshold
(LT), defined as the intensity at which lactate
accumulation abruptly increases above baseline in
the bloodstream (e.g. 4 mM lactate) [8].
Brandon & Boileau [9] indicated that anaerobic
factors appear to have a direct influence on
performance at 1,500 m and 3,000 m, so including
a moderate training emphasis on anaerobic factors
may yield performance benefits, particularly
because the training intensity is higher than
typical long, slow distance (LSD) running.
Billat [10] noted that [sustained] running speed is
influenced by a relationship between running
economy—steady state VO2 at a given
submaximal speed20—and LT, which determine
the percentage of VO2max used in runs beyond
10 minutes in duration.
Material and methods
This study analyzes the results [11], age, height
and weight of the best athletes at one mile
discipline outdoor all time [12]. Data were

Introduction
Running has many health enhancing benefits
including the prevention and management of
diabetes and heart attacks, lowering blood
pressure, and enhancing weight loss. Running also
improves bone health and coordination, while
boosting the immune system and improving mood
[1].
Obesity in childhood and adolescence increases
risks of developing cardiovascular disease,
orthopedic issues, and psychosocial problems [2].
In an effort to reduce the prevalence of obesity
and associated health problems among youth,
many schools have begun implementing running
programs [3].
Multiple physiological variables are responsible
for performance in running. For our purposes in
this paper we will discuss the energy systems used
and their relative contributions, lactate threshold
(LT), strength, and running economy (RE), [4].
The energy systems used during middle distance
running have been investigated in some detail.
High intensity, shortduration exercise may exceed
the energy-producing capacity of the aerobic
system [5].
Aerobic power has been studied in detail in
Western literature for decades, and is defined as
the rate of maximal oxygen uptake (VO2max),
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we had used the case study, observation, statistics
and graphics.
Results
After data processing had resulted 2 summary
tables and 4 graphs.

processed on the following statistical indicators:
number of cases, the maximum value, minimum
value, amplitude, mode, median, average, quartile
1, 3, quartile difference, dispersion, average of
absolute deviation, standard deviation, coefficient
of variation and correlation. As a research method
Table 1. Statistic indicators top women outdoor all time

Indicators
N

Performance (sec)
45.00000

Age
45.00000

Height (cm)
34.00000

Weight (kg)
34.00000

N max

261.92000

36.00000

178.00000

61.00000

N min

252.56000

19.00000

157.00000

42.00000

9.36000

17.00000

21.00000

19.00000

Mode

255.71000

26.00000

168.00000

51.00000

Median

259.50000

27.00000

168.00000

52.00000

Average

259.16778

27.15556

167.11765

52.08824

Quartile 1

257.75000

24.00000

165.25000

50.00000

Quartile 3

260.93000

30.00000

170.00000

55.75000

Quartile difference

3.18000

6.00000

4.75000

5.75000

Dispersion

4.97211

19.24247

26.80969

26.66869

Average absolute deviation

1.84657

3.64642

3.83391

4.09862

Standard deviation

2.22982

4.38662

5.17781

5.16417

Coefficient of variation

0.86038

16.15369

3.09830

9.91428

0.23043

0.045792

0.81358

0.43245

Height (cm)
157.00000

Weight (kg)
157.00000

Amplitude

*

Correlation

Table 2. Statistic indicators top 100 men outdoor all time

Indicators
N

Performance (sec)
Age
243.00000
243.00000

N max

231.05000

38.00000

188.00000

75.00000

N min

223.13000

18.00000

162.00000

45.00000

7.92000

20.00000

26.00000

30.00000

Mode

229.49000

26.00000

186.00000

70.00000

Median

229.75000

25.00000

180.00000

65.00000

Average

229.36350

25.63374

179.01274

64.21656

Quartile 1

228.88.00

23.00000

175.00000

59.00000

Quartile 3

230.29500

28.00000

183.00000

70.00000

Quartile difference

1.41000

5.00000

8.00000

11.00000

Dispersion

1.88056

13.98520

35.96162

44.73017

Average absolute deviation

0.99202

2.96256

4.82632

5.64640

Standard deviation

1.37133

3,.73968

5.99680

6.68806

Coefficient of variation

0.59789

14.58889

3.34993

10.41486

0.15434

0.11556

0.87022

0.16320

Amplitude

*

Correlation

* - In order from left to right: correlation between performance and age, the correlation between age
and height, the correlation between performance an height, the correlation between performances and
weight.
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261.92 252.56

270.00

259.50

255.71

259.17

260.00
250.00
240.00

229.75
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231.05

229.36

223.13

230.00

Men
Women

220.00
210.00
200.00

N max

N min

Mode

Median

Average

Fig. 1 Statistic indicators of performances top runners one mile outdoor all time
38
38
36
34
32
30
28
26
24
22
20
18
16
14

36

26
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18

N max

27
25
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Men
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19

N min

Mode

Median

Average

Fig. 2 Statistic indicators of age top runners one mile outdoor all time
190
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165
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155
150

188

186

178

180.00
168

179.01274

168.00
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Women

162 157
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Men

Mode
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Fig. 3 Statistic indicators of height top runners one mile outdoor all time
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Fig. 4 Statistic indicators of weight top runners one mile outdoor all time
greater than that for men (25 years) with 2 years.
- The average of age for women (27.15 years) is
greater than that for men (25.63 years) with 1.52
years.
- The middle interval (half of cases) for women is
bigger than that of men, as follows: 6 years
between 30 and 24 years at the women and 5
years between 28 and 23 years at the men.
- We have a low homogeneity both women
(16.15%) and men (14.58%).
- Is there a lack of correlation between age and
other parameters investigated.
Statistical indicators of height(table 1 and 2):
- Compared with the 2006 data, for best
performance, height of women in study is 7 cm
lower (168 cm as compared to 175 cm).
- The number of cases for women (34) is lower
than that of men (157) with 123.
- The amplitude for women (21 cm) is lower than
that for men (26 cm) with 5 cm
- The mode of height for women is 168 cm and
for men 186 cm
- The median of height for women is 168 cm and
for men 180 cm
- The average of height for women is 167.11 cm
and for men 179.01 cm
- The middle interval (half of cases) for women is
lower than that of men, as follows: 4.75 cm
between 170 cm and 165.25 cm at the women and
8 cm between 183 cm and 175 cm at the men.
- It was a very good homogeneity both women
(3.09%) and men (3.34%).
- It’s been a good positive correlation between the
height and weight both for women (0.81), and
men (0.87).
Statistical indicators of weight (table 1 and 2):
- Compared with the 2006 data, for the best
female performance, the weight of women in our

Discussions and conclusions
Statistical indicators of results (table 1 and 2):
- Compared with the 2006 data, the best
performance of study is superior so in women
(15.40 sec) and men (7.19 sec) [11].
- The number of cases in men (243) is greater than
the female (45) with 198.
- The amplitude of results for women (9.36 sec) is
greater than that of men (7.92 sec) with 1.44 sec.
- The mode of performances to the men is 3:49.49
and for women 4:15.71.
- The median of performances to the men is
3:49.75 and for women 4:19.50.
- The average of performances to the men is
3:49.36 and for women 4:19.16.
- The middle interval (half of cases) for men is
lower than that of women, as follows: 1.41 sec
between 3:48.88 and 3:50.29 at the men and 3.18
sec between 4:17.75 and 4:20.93 at the women.
- We have a very good homogeneity both men
(0.59%) and women (0.86%).
Statistical indicators of age(table 1 and 2):
- Compared with the 2006 data, for best
performance, age of women in study is 1 year
lower (28 years as compared to 29 years), and in
men is 3 years greater (25 years as compared to 22
years).
- The number of cases for women (45) is lower
than that of men (243) with 198.
- Maximum age for women(36 years) is greater
than that for men (38 years) with 2 years.
- Minimum age for women(19 years) is greater
than that for men (18 years) with 1 year.
- The amplitude of age for women (17 years) is
lower than that for men (20 years) with 3 years.
- The mode of age for women and men is 26
years.
- The median of age for women (27 years) is
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study is lower with 4 kg (50 kg compared to 54
kg).
- The number of cases for women (34) is lower
than that of men (157) with 123.
- The amplitude of weight for women (19 kg) is
lower than that for men (30 kg) with 11 kg.
- The mode of weight for women is 51 kg and for
men 70 kg.
- The median of weight for women is 52 kg and
for men 65 kg.
- The average of weight for women is 52.08 kg
and for men 64,21 kg.
- The middle interval (half of cases) for women is
lower than that of men, as follows: 5.75 kg
between 55.75 kg and 50 kg at the women and 11
kg between 70 kg and 59 kg at the men.
- We have a good homogeneity both women
(9.91%) and men (10.41%).
This resulted in the following conclusions:
- The average performance is 3:49:36 for men and
4:19:16 for women
- The average age is 25.63 years for men and
27.15 years for women.
- The average height is 179.01 cm for men and
167.11 cm for women.
- The average weight is 64.21 kg for men and
52.08 kg for women.
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Abstract
Introduction
Motricity suggests a global feature and includes the set of processes and mechanisms through which the human body or
its parts move through phased or dynamic contractions, detach from a substrate, or maintain a certain posture through
tonic or static contractions. Emotional intelligence refers to the individual's ability to recognize their own emotions,
manage these feelings, become self-motivated, and translate into other people.
Goal of the paper is to underline that there is an important connection between human motor capacity and emotional
inteligence.
Hypothesis of the paper try to argue that if the motricity and emotional intelligence are active, there are fulfilled some
conditions thatemfasizes the growing personality.
The study’ methods used in this paper were the study of the literature and directed observation.
Discussions and conclusions
Motricity is the set of functions that ensure the maintenance of posture and the execution of movements specific to
living beings; it is designed in opposition to reception and sensorial functions.
There are both psychic mechanisms and physiological mechanisms to regulate motor activity, as: related to the
cognitive plan, the voluntary organization or the attitude structure, the motivational support, the mechanisms of
orientation – activation.
The concept of emotional intelligence has been demonstrated by psychologists for the importance of personal
development and socio-professional insertion.
Key words: motricity, personality, emotional intelligence

(perception), evolving towards the concreteabstract (representations), eventually ending with
the abstract (thinking). Both psychic processes
and imagination, reason, judgment, reasoning
(their products) develop and form in the
educational process in the family, society or
school.
The permanent character of education is
represented by the fact that it is realized
throughout life, it aims at the development and
formation of the whole personality through all the
organizational environments: family, school, mass
media, society, educational process.
"Given that heredity and the environment are
mandatory but with quasi-random contributions
to the ontogenetic development sense, human
society has in time perfected a special mechanism
of increasing control over the individual
development process. This role is held by
education. " [1].
Physical education specialists need to understand,
through their multidisciplinary nature, that
physical education is not just about achieving the
specific goals of this field of activity. Stimulating
motor behavior determines behaviors in areas

Introduction
Personality training and development is made up
of three components: heredity, the environment
and education, the latter being the most dynamic.
The role of education is crucial in updating
hereditary potentials and inhibiting others. It also
plays an important role in socio-professional
integration or in fostering individual or group
creativity and in the development of society itself.
In the sphere of education, behavioral modeling,
spontaneous behavior, or the taking of behavioral
or negative patterns automatically do not come
into play. Education produces selective, stable and
profound changes that gradually enter into
personality structures (cognitive, affective,
behavioral) and which have great persistence over
time, stability and coherence.
Within the educational process, psychic processes
are developed, the characteristics of which
education must take into account. However, the
relationship between education and psychic
processes is considered biased, psychic processes
permitting increased educational influence as they
develop.
Cognitive psychological processes develop in a
staged fashion, starting with concrete ones
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driving activity are behavioral processes. Being a
conscious action, motor activity is based on
anticipation and is supported by the complex
phenomenon that influences the personality of the
individual: motivation.
Numerous investigations in the field of genetic
psychology have demonstrated the influence of
motor activities on the development of cognitive
functions. Learning of professional, intellectual or
manual techniques, body expression techniques,
or ways of interpersonal communication become
possible through the main components of
psychomotricity:
motor
intelligence,
ideomotricity, body schematics and laterality.
There are both psychic mechanisms and
physiological mechanisms to regulate motor
activity. Among these, we mention: those relating
to the cognitive plan, voluntary organization or
attitude structure, motivational support, activation
mechanisms.
In the vision of Neacsu I. (2010) [2]. the
formation of young people with the help of the
driving activities is done through the following
triangular groups:
- explanatory, conceptualized and valorized
models - the mental representation of the elements
seen and lived, thus defining the need for a total,
global educational education;
- body - motricity - knowledge, symbolizing the
fact that man has the opportunity to know himself
and others, to assert himself and to know the
environment, only through the exploratory
movement;
- motricity (motor skills, motivation, affectivity
and skills) - ability to adapt to new motorsports or
new motorsports strategies, performance in a
field, setting the quality of driving learning.
Therefore, the physical self in assertion will be
characterized by: normal motor skills, sense of
movement, vitality, activity.
Cognitive development means "a processual
synthesis of the interactions between cognition,
metacognition and social cognition, between
thinking, intelligence and other cognitive
processes (perception, representation, memory,
imagination)" [2].
The human psychic system has an essential and
indispensable component, affectivity.
Affectivity is generally defined by Golu M. [4] as
"that component of psychic life that reflects, in the
form of a subjective experience, of a certain
intensity and duration, the relationship between
the dynamics of the motivational events or of their
own states of necessity and dynamics of external
objective events. "

such as affective, cognitive, socializing, or selfservice.
Developed sustained or organized, motor activity
helps develop personality in three forms:
emotional growth, physical development, and
refinement of thought.The mental aspects and
processes of the individual: the will, the intellect,
the intelligence, have another efficacy when they
are not "disturbed" by bodily or emotional
affections. Between mental and physical health
there is a relationship of interdependence and
congruence, between motricity and mental
development of a man.
An optimal personality development can only be
ensured by a state of consistency between the
sides of personality (psychic and motor).
Quote by I. Neacsu, "[2]. H. Wallon states: "The
child can move from action to thought, in the
sense that what is done, lived and felt on a
psychomotor, relational and emotional plane is
integrated into the mental plan."
The motor activity consists of all the motor
actions articulated systemically on the basis of
organizational forms, ideas or rules, with the role
of complex adaptation of the organism over a long
period of time.
"The motor sequence of the goal is also prepared
with the help of numerous intellectual components
pertaining to perceptual organization, language
routing, or algorithmic and heuristic solving of
motor tasks" [3].
Genetic psychology studies highlight the role of
body activities in the evolution of cognitive
functions. According to Piaget, the internalisation
and coordination of motor actions determines the
basis of the formation of the thinking structure.
The dynamism of the two is the starting point for
the amplification of human intelligence. Studies
on psychomotor education and rehabilitation
contribute to the development of psychomotricity.
Psychologically, the motor activity involves the
integration and specific interaction of emotional,
voltive, cognitive, attention and language
psychological processes.
M. Golu (2005) [4] argues that motor activity
should be seen as an essential way of linking and
balancing the individual with his specific living
environment. In this sense, it involves some
consumption
of
the
psychic
and
neuropsychological energy of the subject, and the
use of appropriate procedures and goals.
Systemically articulated actions on the basis of
organizational forms, ideas and rules, with the aim
of adapting the body to the long term, form the
motor activity. The constitutive elements of a
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In the view of D Goleman. [6], emotional
intelligence is equally strong, sometimes twice as
powerful as the intelligence coefficient.
The above mentioned author synthesizes the
paradigm of emotional intelligence in five
concepts:
A. Self consciousness
- Always be aware of your emotions and feelings;
- Have a solid self-confidence;
- Realistic self-evaluation capacity.
B. Self control
- Managing emotions and feelings in a manner
that facilitates work and learning rather than
inhibiting them;
- Recover and quickly overcome from an
emotional disturbance.
C. Motivation
- To use the energies of deep desires as a compass
to achieve the goals;
- To persevere in overcoming the blockages;
- Have good, operative, quality initiatives.
D. Empathy
- To be in tune with the feelings of others,
- To adopt the views of others;
- Ability to relate to different people.
E. Social skills
- Managing emotions in relation to others;
- React with tact;
- Convince, negotiate, adjust differences;
- To cooperate, to animate the masses.
This conceptualization suggests four reference
areas of emotional intelligence:
- Emotional awareness;
- Auto manage/ self direct;
- Social awareness,
- Relationship control.
Professional emotional skills are very important in
professional adaptation. Authors: M. Roco [7]. E.
Stănculescu [8]. I. Neacsu [5]. have found in a
large number of people, regardless of age and
profession, the presence of a low level of
development of emotional intelligence.
Studies on emotional intelligence have
highlighted the need to introduce new disciplines
into the curriculum.
Violence, drug use, juvenile delinquency,
smoking are behaviors that require investing hours
in training youngsters to combat them in order to
develop social and emotional skills.
Knowing the ways in which young people can
control their impulses, can control their anger and
find a quick solution in difficult situations, leads
to diminishing the manifestations of these
tendencies.

In general, affectivity involves processes that can
be subordinated to the term "emotions" or
"emotional states" [5], feelings, passions,
emotions, dispositions.
The relationships between objects and phenomena
of reality with the needs and motives of human,
private or social activity are reflected by
emotional experiences.
Emotions have a lower intensity, but a longer
duration than afflictions. They have the same
role as affections, but to a lesser extent: the
disorganization of nerve activity and the loss of
personality balance.Modern research into the
psychology of emotional and affective life has
assimilated and developed the applications of the
new paradigm written under the emblem of
"emotional
intelligence."Socially
and
productively integrated from an educational
point of view, such intelligence is capable of
revolutionizing the traditional concept of
professional and social success.
There is an increasing consensus among
researchers suggesting that efforts to improve the
emotional and social development of young
people are essential for achieving positive
development outcomes. This leads us to admit
that a paradigm change, from the traditional
concept of education, in general, to the actual
mission of schools in particular, is being
attempted.
The role of educational institutions will be not
only to substantiate fundamental skills (reading,
writing, mathematics), but also to prepare young
people for success in the many roles they are
currently facing and those they expect in the
future.
In the literature, there are effective programs to
improve emotional intelligence in a number of
different areas associated with training. These
include
managerial
training
programs,
communication development for banking workers,
development of empathy for physicians, and
conflict resolution for public order workers
(policemen, gendarmes, etc.).
Research in recent decades has focused on the
theoretical foundation of the concept of emotional
intelligence, demonstrating its importance for
personal development and socio-professional
insertion, and the current concerns of scholars in
this field continue to produce remarkable results.
Emotional intelligence is defined by Gatjens,
quoted by I. Neacsu [5]. as being "the ability to
recognize their own emotions, to manage these
feelings, to become self-motivated and to translate
into other people.
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Assuming responsibility for your own behavioral
manifestations, self-mastery, is based on
understanding the feeling that generates them.
They lead to self-awareness and the formation of
an image of their own interiority according to
reality, recognizing and accepting the qualities
and vulnerabilities. This leads to emotional
expression by developing a vocabulary that
defines the most diverse experiences.
The interdependence between thoughts, feelings
and their expression leads to the efficacy of
thinking, regarded as a psychic process.
Among the types of frequent relationships and
attitudes leading to negative emotional states are:
Fugue/ getaway - is an active or passive attitude
of avoiding people or events. This attitude is
manifested by strong anxiety, followed by
migraines and insomnia. From the behavioral
point of view, it is translated by nail cracking,
nervous laughter, etc.
People who choose to getaway, refuse affirmation
by different pretexts.The main consequences of
escaping attitudes are resentment, poor
communication, energy loss, self-esteem and
personal suffering.
Attack - represents an attitude of aggression
towards people and events by resorting to
shocking or brutal actions.
Manipulation is an act of concealing, insinuating
and overturning situations translated by the user
as useful and necessary.
Assertiveness - the ability of the individual to
express their personality without the fear of
provoking hostility.
Emotional Intelligence education aims to create
the right environment for a harmonious blending
of affective-emotional processes with cognitive
and actional processes.
Conclusions and discussion
Motricity is the set of functions that ensure the
maintenance of posture and the execution of
movements specific to living beings; it is designed
in opposition to reception and sensorial functions.
An infinite number of moves is in the field of
motricity, from the most accessible driving
actions to complex forms specific to certain sports
branches or established artistic fields.
The affectivity is that component of psychic life,
which reflects in the form of a subjective
experience the relationship between the dynamics
of motivational events or of their own states of
necessity and the dynamics of external objective
events.
On Cote’ s opinion (2014) “emotional intelligence
is a set of abilities that pertain to emotions and

emotional information that can be investigated by
a set of abilities that enhances our prediction and
understanding of the outcomes of organization
members, such as their job performance and their
effectiveness as leaders” [9].
Emotional intelligence refers to the individual's
ability to recognize their own emotions, manage
these feelings, become self-motivated, and
translate into other people.In some situations,
emotional intelligence is stronger than the
intelligence coefficient and implies the existence
of an accurate perception of emotions and their
expression, as well as the ability to foster
emotional experiences that stimulate cognition.
According to Petrovoci & Dobrescu (2014)
emotional intelligence is focuses upon basic
human skills inside our being, and acts to create a
positive interaction. In the same opinion
„emotional intelligence involves passing from a
unipersonal to a bipersonal perspective, from
inner abilities of knowing one’s own person to
interpersonal skills transposed in interaction”
[10].
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THE INFLUENCE OF THE SPECIFIC MEANS OF HANDBALL ON THE
DEVELOPMENT OF MOTOR QUALITIES AT HIGH SCHOOL STUDENTS
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Abstract: Given the importance of handball in physical education classes as well as performance sports, we propose
that in this paper we make a theoretical and methodical contribution on explaining some aspects regarding the use of the
most efficient means of action , for the development of motor quality speed and skill with specific means of handball at
high school level. In this experiment, we chose and used the following control samples: speed running 30m flat; 30 m
dribbling on the right, 30m dribbling through the goalposts ; triangle movement; throwing with the handball ball at a
distance of three steps. To verify the proposed hypotheses, we have called for a constructive experiment in classes IX A
and IX B. In the experiment that we conducted, we performed two tests: initial testing (September 2016) and final
testing (May 2017) depending on the school schedule. After a careful analysis, we can conclude that there has been an
increase, from one state to the next, in each of the samples supported by students.
Key words : skill, speed, physical education, handball

activity, but in the way this activity is carried out,
in the objectives pursued and the emphasis placed
on the formative value of the training”. [3]
Physical education is accessible to all ages and
has general and differentiated instructional and
educational objectives on each specific
subsystem: physical education of the younger
generation, professional physical education,
military physical education, physical education of
the elderly, etc.
Materials and methods
• selecting and reviewing a specialized literature
and official documents, in line with the theme of
the paper;
• establishing the research sample;
• the psychomotor and somatic knowledge of the
age stage in order to accurately measure the effort
in the use of handball specific means
• establishing the research methods to be used
during the experiment
"The development / education of motor skills is
based on the mobilization of the energetic
resources of the body, so through systematic
effort, not only nervous type (attention, memory,
abstraction and generalization etc) but also
muscular".[4]
Underlining the importance of co-ordination in
life, J. Weineck considers the overall coordination
capacity as a result of "multi-purpose driving
learning that is manifested in various areas of
daily life and athletes and allows the rational and
intensive fulfillment of all driving tasks kinds[5].
In this experiment, we chose and used the
following control samples: speed running 30m
flat; 30m dribble on the right line; dribbling
among 30m; triangle movement; throwing with
the handball ball at a distance of three steps.
To verify the proposed hypotheses, we have
called for a constructive experiment in classes IX

Introduction
Given the importance of handball in physical
education classes as well as performance sports,
we propose that in this paper we make a
theoretical and methodical contribution on
explaining some aspects regarding the use of the
most efficient means of action, for the
development of motor quality speed and skill with
specific means of handball at high school level.
Physical education is a component of general
education along with intellectual, aesthetic, moral
and technical-professional education.
It is obvious the need for progress in the mentality
of all specialists in the field of physical exercise,
offering new models of analysis, explanation,
interpretation and application of physical
education. The defining picture of physical
education must include equally distributed
influence on body and mind, thought and action,
non-verbal language and expression. [1]
Physical education is an instructive-educational
process aimed at raising, shaping, cultivating the
physical capacities of people. It is a process
deliberately built and developed
for
improvement, physical development and motor
capacity, depending on the age and gender
peculiarities, the integration requirements, the
specifics of some professions, etc.
Some authors regards physical education as a
"human activity of systematic and conscious
physical exercises, carried out as a bilateral
instructive-educational process, in order to
achieve well-defined objectives, among which the
priority is to improve the physical / body
development of the subjects, improvement of
skills and motor skills of the subjects".[2]
„The qualitative specificity of physical education
does not consist in the fact that it is a motor
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A and IX B. In the experiment that we conducted,
we performed two tests: initial testing (September
2016) and final testing (May 2017) depending on
the school schedule. The preparation and
deployment of the experiment covered the
following stages: planning the content of the
activity; the systematization of handball specific
means that will be used in the development of
motor skills speed and skill; elaboration of
samples and control rules; performing initial
testing and final testing; analysis and
interpretation of the data obtained; formulation of
the
conclusions
and
methodological
recommendations.
Results

To analyze the final results obtained in the
experiment we conducted, we performed two tests
for somatic and motor development: initial testing
(October 2016) and final testing (May 2017).
Based on the results obtained in the two tests, we
calculated the arithmetic mean for each control
sample, followed by statistical processing of the
indicators: standard deviation (As), coefficient of
variability (Cv) and deviation from mean (Am).
After a careful analysis and, as can be seen in the
graphical representations, (which we will present
below), we can conclude that there has been an
increase, from one state to the next, in each of the
samples supported by students (see tables and
samples).
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Figure no 1. Progress at somatic level – the experimental group
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Figure no 2. Progress at somatic level - the control group
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Figure no 3. Progress achieved at the motor level - experimental group
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Figure no 4. Progress achieved at the motor level - control group
Analyzing the results recorded in the table we can conclude that the differences between the two groups
included in the experiment are significant, the experiment group having better results both in the initial and
the final tests, which shows that the means used were effective and confirmed the hypothesis. The behavior
of both groups, expressed by the statistical indicators, reveals the group homogeneity.
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The results of the final measurements show at the somatic level growth variations within normal limits in the
control group and slightly increased above this limit in the experimental group. This highlights the fact that
the dynamics of the processor of growth take place according to the biological characteristics, on the one
hand, but also under the influence of the educational act, on the other.
At motor level there is an evolution of the results recorded by both groups. In the experiment group, progress
is visible in all the tests, but the best result is recorded in the dribble test among the jaws (6.77 initially, 6.07
"final), which shows that the means used for speed and skill education were effective and (6.07 "final
experiment group, 6.58" final control group), confirming once again the above results. The differences
between the group experiment and control group are also present in the graphs below.
Table no 1. Comparative analysis between the two groups
No.

Sample

Experiment
group

Control
group

Initial

Initial

Difference

Experiment
group

Control
group

Final

Final

Difference

1

Waist

161,45cm

160.45cm

1,0 cm

163,45cm

162,45cm

0,9cm

2

Weight

46,95kg

46.75kg

0,20 kg

50,75g

47,1kg

3,75kg

3

30m dribbling
through the
goalposts
30m flat speed
running

6.77”

6.94”

-0,17”

6,07”

6,58”

-0,51”

5.17”

5.17”

0

5,08”

5,09”

-0,01”

5

Throwing with the
handball ball at a
distance

22.05m

20.9m

1,5m

25m

22,45m

2,55m

6

Triangle
movement

16.07”

16.48”

-0,48”

15,32”

15,61”

-0,29”

7

Dribbling in a
straight line

5.40”

5.50”

-0,1”

4,24”

5,30”

-1,06”

4
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Figure no 5. Comparison of the initial and final results at the somatic level between the two groups
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Figure no 6. Comparison of initial and final motor results between the two groups
Samples and control rules used in the initial
and final testing were significant and
consistent with the pupils' age and their level
of training.

Conclusions
The means of action specific to the handball
game, which we have chosen and used in the
development of motor skills, speed and skill, have
proven to be effective.
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The comparative analysis between the results
obtained in the two tests showed an improvement
in the final test versus the initial test.
All these higher or lower increases in the results at
all samples highlight the effectiveness of the
chosen and used means.Also, this efficiency of the
lesson also demonstrates that it was rigorously
planned / designed and methodically organized by
the physical education teacher.
Following the somatic measurements, we found
that there is a relationship of proportionality
between the waist and weight, the pupils being in
the model of the gymnasium graduate for the
respective classes.
The teacher must always be concerned with the
proper guidance and promotion of talented
children to sports venues.
The psychomotor and somatic knowledge of the
pupils' age stage is very important in order to
accurately measure the effort in the use of
handball specific means, while respecting the

physiological principles of the physical education
lesson.
For better skill in sports games, ambidextrous is
recommended in all exercises, even if time is
missed with execution, but it is a win for a future
handball player.
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STUDY ABOUT GROWTH OF ATRACTIVITIES PHYSICAL EDUCATION
CLASSES BY USING MEANS OF GIMNASTIC IN GYMNASIUM
Popovici Adrian
Secondary Scool No.1, Tulucesti, Galati, Romania
ABSTRACT
In this paper we want to present the outcomes of an experiment carried out during one school year within secondary
school students from the eighth grade. This experiment sought to observe whether the replacement of general physical
development exercises, that are compulsory within each physical education lesson, will result in greater attractiveness
for students of this age.
Research methods used in the research were: pedagogical experiment that intervened on the programming, planning and
conduct of physical education classes in eighth grade; observation method was used by observing students' behavior at
all times during education classes.
The experiment consists in using stretching programs, introduced in an organized manner in the first part of the lesson –
for selective processing of the locomotor system and in the rest intervals between exercises that address the themes
from the lessons.
The experiment proved that the hypothesis was valid.
Key words: gymnastics, gymnasium, physical education

In the specialized literature there are many
definitions found that have tried to highlight what
is the lesson. It is a pedagogical microstructure
which brings together, in a functional unit, all the
actions and means involved in the educational
process in one hour of school [3]. From another
point of view the lesson is a teaching action unit
which tends deliberately towards a certain goal,
under well-defined conditions, using appropriate
means to reach appropriate conditions for the
intended purpose.
Continuous use of the same standard forms
(structures) hinders lesson objectives and active
engagement of students in learning. When the
form is given the main role, “formalism" appears
in building the lessons, where the objectives and
content are subject to various schemes and
abstract shapes. In this case we give importance to
the scheme, to the form, detrimental to the goals
which obviously has influence on the possibilities
of creative manifestation process [4].
One of the central issues and always current in the
pedagogical process is the ability of teachers to
achieve their objectives through the use of
methods and means to stimulate interest in the
participation of those involved in the learning
process.
The attractiveness of the lesson is a basic problem
of efficiency. The way in which this aspect is
realized depends on the interest and actual
participation that has to be conscious and active
for the students. They are giving their full mental
and physical availability for the planned activity.

Introduction
The process of teaching physical education is a
complex and active process involving the
student’s direct initiative and responsibility in
their own preparation. As part of the physical
education, an active pedagogy is formed regarding
the behaviors that promote collective labor
relations, moral behavior and character traits
claimed nowadays by social pressure regarding
preparation and training of young people.
Today, no one disputes the role and importance of
physical education and sport for both boys and
girls, and the effects are not limited to the body,
they influence the whole intellectual, social and
moral personality.
Physical education is mainly aimed at the
harmonious
development
of
the
body,
strengthening health and cultivating physical
qualities [1].
The lesson is designed as an independent teaching
entity, “a cell” that underlies the educational
process and contains all the elements and
characteristics of the process. Basing and
directing the other variables’ configuration remain
the purposes and objectives of the lesson [2].
Physical education lesson differs from other
school lessons in content, structure, methodology,
dynamics, space and specificity of the learning
process. The regularities of learning are specific;
they aim at developing motor abilities and
acquisition of knowledge in the practice of
physical exercises and also to educate the motor
and moral-volitional qualities of the body.
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Stretching is a scientific method of stretching the
muscles derived from hatha yoga, but equally
from the classical ballet and gymnastics.
Stretching is addressed to all, regardless of age or
gender, physical training or special skills for
sport. It can be practiced anytime, anywhere,
requires no special equipment and is easy to learn.

These aspects of the lesson contribute greatly to
the pupils' determination to love physical exercise
and manifest desire to practice independently.
The attractiveness of the exercises can be done by
their content with high, rich and interesting
emotional level or by providing an ongoing spirit
of competition amid a pleasant atmosphere particular attributes to races and competitive
sports. For the teacher to achieve this requirement
he must continually seek to improve the methods
and means by completing them with newly
acquired exercises based on experience or taken
from literature.
Complexes of exercises are the main way to
implement the harmonious general physical
development of the body and are build depending
on influences, tracked localizations, facilities
(objects and devices)
Selective processing exercises within a complex
can be "classic", build on fast rhythm and
relaxation, summing successively or alternately.
One such complex includes stretching and
elasticity for the arms, torso, legs, interspersed or
followed by contraction exercises for developing
muscle strength completed with breathing and
relaxation exercises or intercalated.
This type of complex is most often used in the
physical education lesson. At the same time,
innovation in teaching can guide the application
of other means that are found within the physical
activity sphere of the physical education lesson.
For example, stretching exercises.
Such complexes include selective processing
exercises that consist of two or more phases:
1. Easy-stretching = stretching, maintaining and
recreation.
2. Stretching = contraction, relaxation, extension.
Stretching is a way of musculoskeletal analytical
processing
involving
strictly
controlled
extensions, passive or active, of some muscle
groups or muscle chains. It is expressed as a
movement by maintaining positions on welldefined periods of time, during which part of the
muscles are stretched and the others are
contracting to stabilize and secure the placement
of different segments.
The term comes from English, signifying an
extension and maintaining a certain position of a
segment in a short period of a few seconds to
gradual stretching of a muscle and its preparation
for a specific effort that will be subjected to. In
sports it has gained a broader meaning that of "a
complex of stretching exercises, with the ability to
improve the body's flexibility and mobility."

Material and Methods
The research hypothesis was the possibility of
using stretching type exercises during physical
education class with scholars of the 8th grade, as
an alternative to the traditional general physical
development exercises, that will increase its
attractiveness and thus the registered physical
training results will be higher.
The Subjects: The experiment took place in the
Secondary Scool No.1 from Tulucesti Galati,
during the school year 2015 – 2016. In the
experiment, 49 students from the 8th grades were
involved. Of these, 24 students were the control
group and 25 students were the experimental
group.
Research methods used in the research were:
• Pedagogical experiment that intervened on the
programming, planning and conduct of physical
education classes in eighth grade
• Observation method was used by observing
students' behavior at all times during education
classes. The literature emphasizes that the
observation consists in recording the data and
findings that are in our interest, as shown in their
natural mode of expression without intent to
modify. The researchers wait for the phenomenon
to occur so they can capture it. Observation must
be objective, continuous and systematic. The data
is recorded, classified, processed and conclusions
are formed. The observation was carried out in the
school year 2010 - 2011 when 68 lessons were
observed in the two classes from the 8th grade.
From the observations, the purpose was if he
students were receptive to these new ways of
working the joints and muscles, if they have a
suitable conduit and are interested in the proposals
to improve their own performance and their
response to all kinds of situations for which they
were requested.
• The statistical method pursues two directions,
namely: to establish significance, which means
that the relationship or difference is reliable and
that the experimenter can expect it to appear again
if the study is repeated; to evaluate the
significance of the results, namely if they have
consequences. Using statistical means for testing
differences between groups can determine
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introduced, within the linker to influence the
selective locomotor system.
Each program was designed out of ten exercises
for the contraction method – relaxation –
extension, having a length of about eight minutes
and the time for each exercise being approx. 25
seconds, with 2-3 seconds breaks between reps.
Selection and systematization of these exercises in
a program was based on the particularities of the
students and had the following aspects:
• the suggested exercises address all muscle
groups;
• the program starts with light exercises, gradually
increasing the amplitude of joint load;
• to respect the principle underlying stretching:
contraction - relaxation - extension.
To avoid monotony and create a heightened
rivalry among students, a work program was
exercised for 8 lessons, after being replaced with
another.
Throughout the study, both the control class, and
the experimental one, conducted one hour of
physical education per week, according to the
curricula.
These stretching programs which we applied
throughout the experiment, being followed by
pictures and descriptions can be presented as an
auxiliary material of this article.

whether these groups are significantly different
but also we can know the degree of association
between dependent and independent variables and
the degree of difference between the groups.
Student Pairs and Student Independent Tests were
used, conducted by SPSS 2.0 statistical program.
• Testing method followed testing of students
involved in research using tasks found in the
national evaluation system for this age level. The
tasks were designed to show that significant
progress has been made in the general physical
preparation. These tasks were: 50m speed
running, long run in moderate tempo, 800m for
girls and 1000m for boys, raising the torso while
lying on the back, raising the torso while lying
face down, jumping from the spot, ball throwing.
• Graphical and tabular method consisted in
gathering and recording the results obtained from
initial and final tests and transforming them into
graphs showing progress during the experiment.
The experiment consists in using stretching
programs, introduced in an organized manner in
the first part of the lesson – for selective
processing of the locomotor system and in the rest
intervals between exercises that address the
themes from the lessons.
Using these programs aims to improve physical
education classes in order to increase motor
capacity of the students and to instill the desire to
practice this type of exercise independently.
For this purpose, we elaborated three basic
stretching programs used in the third stage of the
lesson and specific programs for subjects in
athletics, sports and gymnastics.
Since September 2010, in the lessons from the
experimental class stretching programs were

Results and discussions
In order to create a good image on the dynamics
of physical training we tested 9 control samples
provided in the evaluation and assessmentsystem,
one of which is gender specific.
Initial and final test results for girls, for the
control and experimental group, are presented in
Table no.1.

The results recorded by the girls participating at the experiment at physical preparation Table no.1
GROUPS
GIRLS
Control group (n=13)
Experimental group (n=10)
TASKS
T.I.
T.F.
T.I.
T.F.
Speed run 50m (sec.)
9,31
9,12
9,23
8,76
Endurance run (min.)
5,03
4,47
5,04
4,25
Jumping from the spot (cm)
147,15
152,77
147,90
163,10
Throwing the ball (m)
16,60
18,28
17,46
22,51
Raising the torso while lying on the back
17,31
19,00
16,80
23,20
(rep.)
Raising the torso while lying face down
17,46
20,54
17,40
24,80
(rep.)
Analyzing pooled data from the table above we can see that the values recorded at initial testing confirm the
existence of a close level of education between the two groups of girls who were included in the pedagogical
experiment. The differences between them appear clearly in the final tests.
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As compared with the initial results, the control group made significant progress in most tasks that were
tested (P<0,01 or P<0,001). There is evidence from which, however, progress is not significant (P> 0.05) as
speed running, pull-ups on the gymnastics bench and lifting the torso from lying on the back. Regarding the
experimental group, they achieve significant increases in all tasks at the final testing (P<0,001).
Table no.2 shows also the initial and final test results recorded for boys for the control and the experimental
group that was part of the teaching experiment.
Table no.2. The results recorded by the boys participating at the experiment at physical preparation
GRUPE
BOYS
Control group (n=11)
Experimental group (n=15)
PROBE
T.I.
T.F.
T.I.
T.F.
Speed run 50m (sec.)
8,39
8,07
8,23
7,78
Endurance run (min.)
4,56
4,42
4,50
4,27
Jumping from the spot (cm)
164,73
173,09
165,87
191,13
Throwing the ball (m)
27,46
32,18
26,87
37,97
Raising the torso while lying on the back
18,27
20,45
18,07
30,47
(rep.)
Raising the torso while lying face down
19,00
21,55
19,13
27,53
(rep.)
From the analysis of recorded data it can be observed that the values recorded on initial tests confirm a very
close level of education between the two groups. The same for boys as for girls, the differences obviously
arose in the final tests.
Reporting with the initial results, the control group recorded significant progress at the majority of the tasks
(P<0,05 - 0,001). The only trial that progress was not been demonstrated statistically was endurance running
where P>0.05. The experimental group showed significant improvement at the final testing.
It can therefore be appreciated that the students from the 2 classes managed to improve the physical
preparation level by participating at the physical education classes, but in the meantime, the students from
the experimental group recorded a more obvious progress, surpassing their fellow class colleagues at all
motor tests.

Figure 1 – Results for the girls at the running trials
From Figure 1 it can be seen that the recorded results at the running trials were superior to the results
reported by the control group. The graphical representation allows us to analyze the dynamics of the results
obtained at the running trials between the two groups and also for each group individually.
The fact that the control group achieved a performance improvement at final testing is a natural thing that is
due to the educational process. Improved results from the experimental group at the final tests is attributed to
the different muscular work realized. The superior performance was achieved due to the fact that the
participation was conscious and active.
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Figure 2 presents the results that were achieved by the groups of boys at running trials.

Figure 2 – Results for the boys at the running trials
From this figure it can be seen that the results for both groups at the final test were superior to the initial
ones. By comparing the results it can be observed that the experiment group realized superior performance.
Thus, the speed running performance was 7.78 seconds and the long duration run with moderate tempo was
4.27.
The results recorded in tested trials which aimed at developing strength qualities for torso, arms and legs are
presented for boys and girls in figures 3 and 4.

Figure 3 – Results for the girls at strength trials
From Figure 3 it can be briefly seen that at the initial tests the results for both groups were close, which
confirms the equivalent level of general physical preparedness among students of the 8th grade.
Significant differences are observed in the experimental group, represented by purple, which in final testing
achieved superior results compared to the control group, represented in red.
As with boys and girls the results recorded at the final tests had superior values for both groups subjected to
the experiment. It can be stated that regardless of how the method was applied during the physical education
classes, the students managed to improve their strength qualities.
By comparing the results between the groups, it can be observed that the experimental group who followed
the selective processing exercises of the locomotor system, including stretching exercises, recorded far
superior results comparing to the control group, which prepared traditionally.
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Figure 4 – Results for the boys at strength trials
In this study, we started from the hypothesis that
the use of stretching exercises in the complex of
selective influencing of the motor system will
increase the motoric capacity of students by
increasing the attractiveness of the physical
education classes.
The experiment proved that the hypothesis was
valid. This leads us to say that these new ways of
working muscles and joints, introduced in the
physical education class can be a viable
alternative to the harmonious development of
students for this age level.

Conclusions
Analyzing the results obtained at the tests for the
physical preparedness of students in relation to
initial testing, both the control group and
experimental group recorded progress. However,
students in the experimental group showed greater
progress and with higher values in relation to the
control group.
Using stretching type physical development
means in physical education lessons have been
well received by the students. This can be a very
effective alternative to selective processing
exercises of the locomotor system realized with
traditional exercises that are standardized and
somewhat boring for pupils.
In the current context of development of our
society and the level of empowerment for today’s
youth, the use of varied and diversified means was
a way to increase active participation and
conscious desire in the lessons from the study.
Participation in physical education classes has
become more attractive because students
welcomed stretching exercises and even expressed
a desire to practice them independently.
Not being very demanding, the stretching
exercises can be performed successfully by all
students, even by those with low level general
motor skills.
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PRIORITARY ASPECTS OF THE DEVELOPMENT OF RESISTANCE TO
SPECIFIC EFFECTS OF THE FOOTBALL GAME AT JUNIOR B
Stoica Doru, Barbu Dumitru
Faculty of Physical Education and Sport/University of Craiova, Romania
Abstract
The study was performed in order to fid the most efficient methods and means of development of general and specific
resistance in football of “B” juniors, introducing in the process of instruction of technical-tactical means and a complex
of exercises with physical character.
Taking into account that all kinds of efforts from the most intense to the lowest (eg all energy processes) meant to
maintain muscle contraction are characterized by a certain level of resistance, we can state that in this research we have
managed to develop both the ability to sustain an effort with an unmodified intensity for more time, and the ability to
produce an effort of superior intensity over an identical period.
Using the action means with physical character, specific to football, provide a high efficiency to training process, which
leads in increasing effort capacity of both the player and the team.
The introduction of the football-specific technical-tactical structures in sports training demonstrates the correctness of
the training methodology used, this being the concrete way to increase the quality of the training.
Key words:football, general and specific resistance, performance.

from the right development of basic and specific
motor quality.
"In football, resistance is long-lasting, taking
place in an aerobic ergo genesis, with the
extraordinary engagement of the neurovegetative
system. Only the effort made to fatigue and
attempts to overcome may speed up the
development of resistance" [5]. "The decisive
factor in achieving performance is the quantity of
O2 absorbed per unit of time, which depends on
the minute-volume size of the heart, which in turn
is determined by heart rate and pulse volume size,
direct effect of heart volume." [6] In order to
prepare these parameters, the most effective
efforts are medium strength resistance, which
causes the proliferation of new vessels. In soccer,
acyclic sport, with a duration of over 90 minutes,
the intensity reveals a combined (aerobicanaerobic) ergo genesis as a result of casual or
voyage interruptions (technical fouls, removal of
the ball out of the game) interruptions dictated by
the referee, (marking of cards, changes of players,
etc.), as well as changes in game tempos (pressing
in their own third field, etc.).
Analyzing the football player's effort, numerous
research has led to the conclusion that "in terms of
type of effort, only the anaerobic effort decreases,
the aerobic effort recording even a slight increase
in the second half, argument sustained by Demello
et al., 1987; Stone et al., 1991, who have
demonstrated the changes of metabolic ways for
obtaining energy by switching from aerobic
glycolysis to triglyceride metabolism.”[7]
"As a result, the football game has aerobe
dominant, that is, the ability of the body to
produce energy in the presence of O2, but the

Introduction
It should be noted from the very beginning that
"in the game of football we encounter all forms of
resistance, but at the moment, when we tend
towards total football, characterized by players'
polyvalence and by a huge waste of energy and
when the first signs of the disappearance of posts,
the necessary resistance is purely specific."[1]
Resistance in the literature is defined as the ability
of the body to perform a relatively long duration,
and relatively high intensity, maintaining constant
indices of optimal efficacy, but "for football,
resistance is defined as the ability of the player to
support high-efficiency gaming efforts throughout
the game without the fatigue being established. In
this context, the development of gaming
resistance can be achieved by means of
development specific to general resistance (as a
morpho-functional substrate for specific strength
football) ". [2]
Nowadays, for coaches and football players it is
necessary to know in detail the strength as a motor
quality in combination with the other motor
qualities required by the effort made in the
competitions. "The degree of resistance
development is reflected in the functional capacity
of cardiovascular and respiratory systems,
metabolism, nervous system, as well as in the
ability to coordinate the other systems and
apparatuses of the body" [3], "a claim which
requires specialists knowledge of morphological
support, all the more so as resistance requires vital
functions and complex metabolic processes of the
body.”[4]
The high performances depend on many factors:
the player structure and the motor degree resulted
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The comparative group training sessions were 6-8
hours/week plus the official game.
The extra 4 hours training of study group
represent the experiments base and shows the
difference between the two groups.
Methods
In this study we followed two directions:
1. For the specific physical training only by
bilateral games:
- theme games
- school games
- handicap games
- bilateral games in reglementar conditions
- recordings of the official and friendly games.
2. "The essential feature of training methods is the
play between effort and rest, that is, between
energy consumption and accumulated fatigue, on
one hand, and the rest needed for recovery, on the
other."[9]
For the general physical training by physical
exercises in different methods:
- continual efforts method;
- interval method (short, medium, long);
- efforts of variable intensity method;
- Fartlek method;
- Pliometric method;
- Circuit training method.
For the evaluation results we used 4 control tests,
for which we established admittance value.
1. Endurance running on 3200 m distance,
Cooper test
Admittance value was under 12 minutes.
2. Endurance running 3x1600 m.
Admittance value was under 5,20 minutes.
3. Endurance running 3x1000 m.
Admittance value was under 3,30 minutes.
4. Endurance running 3x800 m.
Admittance value was under 2,20 minutes.
Analysis and data interpretation
Test no. 1 (table 1)
In the study group the progression average was
12’36" - 11 '52" = 0'41"
In the comparative group the progression average
was 13'16" - 13'02" = 0'14"
The difference between the two values was 0'27",
the higher value recorded in the study group.
Were admitted:
- In the study group: 20 students = 100%
- Comparative group 5 students = 25%.
The difference of progression between the groups
is semnificative (P <00.1), demonstrating the
efficient training in the study group. Also, we
noticed that all sportsmen of the study group were
admitted, while only 4 were admitted from the
comparative group.

aerobe power is limited by the body's ability to
carry O2, the development of the O2 transmission
system must be part of any training progression,
aiming at improving resistance, which in turn
facilitates much faster refurbishment between and
after workouts.”[8]
Material and method
The period the sportsman can play with complete
élan and the easiness of recovery after the effort
during the game and trainings characterize its
resistance degree. It is the resistance which allows
the player to resist until the last minute of the
game and to recover very fast after the game. The
resistance represents one of the key factors in the
performance.
Hypothesis of research
To apply a means complex for general and specific
resistance during 6 weekly training sessions in a 6
months period to determine the improvement of
resistance value.
Using the technical and tactical means in football,
we can improve the “B” junior football player
resistance, which is showed in the competition
results.
Purpose of research
Aim of the research is to demonstrate that
judicious selection of specific means in football,
can achieve superior parameters regarding the
effort capacity, which is showed in the
competition results. Also, we followed,
experimental way, if there’s means and methods
with game transfer.
Research subjects
We included 38 subjects in this study. The study
group included 20 students from “football” class
of “Traian Demetrescu” Highschool of Craiova,
the components of “B” junior lot from “Gica
Popescu” FootballSchool. Nineteen students, “B”
juniors from C.S.U. Craiova formed the
comparative group.
Organizing the research
The longitudinal type research, during 6 months
(April-October 2017) took place in the “Gica
Popescu” Football School.
The training program of study group was 6-7
weekly training sessions, during holiday were
even 2 daily training sessions, and the
comparative group training consists in 4-5 weekly
trainings.
Were performed 4 tests, the first, also called
“initial” took place in April, the “intermediate” I
and II in May and June and the “final” in October.
The training of study group was conformed to the
Ministry of Education and Research method,
meaning 8+4 hours/week, plus the official game.
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- Comparative group 7 students = 35%.
As for the resistance run, we conclude that the
difference in progression is not quite high, even if
the significance threshold is (P <00.1), however,
the percentage of promotion of the control norm is
in favour of the experimental group, with 20
athletes, by the control group, with only 7
athletes.

Test no. 2 (table 1)
In the study group the progression average was
5’58" - 5'06" = 0'52"
In the comparative group the progression average
was 6'11" - 5'50" = 0'21"
The difference between the two values was 0'31",
the higher value recorded in the study group.
Were admitted:
- In the study group: 20 students = 100%

Table 1.
Test No.1 The Cooper Test
Initial testing
Final testing
Group E
Group M
Group E
Group M
12,36”
13,16”
11,52”
13,02
The difference in % - 0, 27 %
P<0,01

Test No.2 3x 1600
Initial testing
Final testing
Group E
Group M
Group E
Group M
5'58"
6'11"
5'06"
5'50
The difference in % - 0,31%
P<0,01

Test no. 3 (table 2)
In the study group the progression average was
3’47" - 3'12" = 0'35";
In the comparative group the progression average
was 3'50" - 3'31" = 0'19".
The difference between the two values was 0'16",
the higher value recorded in the study group, and
the significance threshold is P <0.01, which
confirms the superiority of the experimental
group.
Were admitted:
- In the study group: 20 students = 100%
- Comparative group 9 students = 45%.
In this test, the progression is minor, but the
percentage of admittance is double in the study
group, versus comparative study.

Test no. 4 (table 2)
In the study group the progression average was
2’38" - 2'11" = 0'27"
In the comparative group the progression average
was 2'45" - 2'31" = 0'14"
The difference between the two values was of
only 0'13", the higher value recorded in the study
group. But this time the significance threshold is
also significant (P<0,01).
Were admitted:
- In the study group: 20 students = 100%
- Comparative group 12 students = 60%.
As lower the running distance, so is the
progression difference. Again, the study group has
a maximum percentage of admittance, but the
comparative group had a quite good percentage
also. 60%
Table 2.

Test No. 3 - 3 x 1000
Initial test
Final test
S Group
C Group
S Group
C Group
3'47"
3'50"
3'12"
3'31"
The difference in %
0,16%
P<0,01

Test No. 4 - 3x 800
Initial test
S Group
C Group
2,38
2,45
The difference in %

Final test
S Group
C Group
2,11
2,31
0,13 %
P<0,01

specific structures applied to the experimental
group within the training process had a much
higher efficiency than the programs preparation of
the control group.
4. The greater number of hours of training
assigned to the experimental group as well as the
dynamics of the volume and effort intensity
according to the complexity of the selected means
confirms the effectiveness of the program used by
the significant differences between the results of
the final tests of the two groups, the number of
hours appearing as a necessity in the sport of
performance.

Conclusions
1. Motric quality – resistance is one of the easiest
to develop and educate motric quality. We found
in the articles and works studied 9 methods.
2. The introduction of the football-specific
technical-tactical structures in sports training
demonstrates the correctness of the training
methodology used, this being the concrete way to
increase the quality of the training.
3. By carefully studying the figures obtained in
the purely physical samples, we can say that the
differences between the meanings of the two
groups were significant; demonstrating that the
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[3]. Dragnea A., Teodorescu - Mate S., (2002),
Sport Theory. Bucharest, Fest Publishing House,
p. 381.
[4]. Dragnea A., (1996), Sports training,
Bucharest, Didactic and Pedagogical Publishing
House, p. 188.
[5]. Stoica D., (2011), Effort and development of
motor skills in modern sports training. Craiova,
Universitaria Publishing House, p. 103.
[6]. Nicu A., (2002), Theory and Methodology of
Modern Sports Training. Bucharest, Romania
Publishing House of Tomorrow, p. 140.
[7]. Honceriu C., (2014), The aerobic effort in the
football game. Study on the modification of some
physiological and biochemical indices, Iasi, Pim
Publishing House, p. 53.
[8]. Bompa O. T., (2002), Periodization: Practice
Theory and Methodology. Ex Ponto Publishing
House, p. 365.
[9]. Barbu D., (2012), Theory and Practice in
High Performance Football. Craiova, Pro
Universitaria Publishing House, p. 113.

5. The higher number of training hours in the
study group makes the difference, and appears to
be necessary for the performance.
6. Using complex trainings, technical-tactical
type, specific to football, in the training of the
study group, leads to a visible increase of the play
tempo, represented through the succession of gate
phases and of the alert play tempo, and also at the
superior distances covered during the game play,
or in 4/4, 3/4 and 2/4 from potential tempo, as the
game requires.
7. Using the action means with physical
character, specific to football, provide a high
efficiency to training process, which leads in
increasing effort capacity of both the player and
the team.
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ORGANIZING THE WOMEN'S FOOTBALL TEAM ACCORDING TO THE
INTER-INDIVIDUAL PREFERENCES OF ITS MEMBERS
Ungureanu - Dobre Aurora
Faculty of Physical Education and Sports, Craiova, Brestei Street, no. 156
Abstract
The study represents the research conducted within author graduation project for the specialisation of football coach.
The research involved the application of the J.L Moreno Sociometric Test (9.05.2016) on the members of the student
women`s team of the University of Craiova (n=14, aged 19-24 years), regarding the sympathetic relationships (leisure
time) and the axiological ones (performance). The latter reflects the inter-individual preferences in foreshadowing the
base lot (10 players out of 14) and the starters (4+1 out of the remaining 10) in order to participate in the National
University Futsal Women's Championship (27, 28 May 2017), initiated by me.
Also, the extended lot of 10 players (informally chosen by all the players) is the same as the one officially chosen by
me, the only discussion being regarding the last place, choosing the no. 5 player (with the Preferential Status Index= -0,
31, no choice and the lowest number of rejections: 6), at the expense of no. 10 (with the Preferential Status Index= 0,54, 0 choices but 7 rejections), the final decision being in favour of the player chosen by the group.
The starting line-up (4+1), set as a result of the players` preferences, is the same as the other, with only very slight
differences.
The success of the application of the sociometric test depends, on one hand, on the observation of the existing
relationships, and, on the other hand, on the sociometric reorganisation of the researched collective according to the
informal structure revealed by the test.
Key words: cohesion , sympathetic, axiological, collective sociogram, sociometric matrix

regulation and self-regulation, of integrity. Within
the group, the individual is a "social atom," with a
character of a subject, because he chooses or
rejects, and of an object because he is elected,
rejected, or stays indifferent to others. [4]
The cohesion between the members of a sports
team results from participating together in
trainings and matches, for longer periods, during
which they acquire large amounts of reciprocal
information, all determining how the teammates
feel about each other. It is the interaction that
underlies the depth of interpersonal relationships
in performing groups such as sports ones, in
particular.
Material and methods
The subjects involved in the research were the
female students of the University of Craiova team,
some of them being trained since 2012 (at the
moment being enrolled in the 2nd year of the
Master`s programme), when it was started the
"Victorina Simion Cup" (female futsal). But, in
2016 its been decided that this competition should
have continuity at a national student level.
Therefore, it’s been developed a project, which
was supported by the University of Craiova, by
the City Hall of Craiova and the Romanian
Football Federation. The project also continued in
2017 when, after being presented before the
Federation of School and University Sports, it was
decided that the subject of female student futsal be
officially included in the student competition
calendar.

Introduction
The group is "an ensemble of people with
common
characteristics,
purposes
and
interactions, participating in the same social states
and processes, and having the consciousness of a
group membership". [1]
In the field of sport, interaction has multiple
forms, meaning that sportsmen, sportswomen,
coaches, doctors, specialists, spectators, etc.
establish interactions with the environment, the
components of which they are.
The sportsman`s behaviour, for example, takes
place in a situational field in which the objective
of reflection is the opponent, the teammate, the
coach or the many other people in the field. They
can become interlocutors and partners. Each of
them, sportsman or interlocutor, changes the
statutes by becoming a source of stimuli or
receptors, through behaviours that influence all
the characters included in the activities which are
specific to the sport. [2]
Also, each group has a certain structure and
dynamics, presents a certain affective cohesion,
common goals, relative homogeneity, autonomy
and stability.
Within the group, each sportsman has a certain
status, a certain real position, a position of
valorisation (high status) or of devalorisation (low
status). [3]
The small group should be understood as a system
with a hierarchical internal structure that involves
the interaction of the components, mechanisms of
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Every year, new students from the 1st year of
study have been selected to be a part of the team
due to the departure of students from the
graduating years.
The methods of research were those which are
usually applied in the case of research, among
which we mention: study of specialized literature,
observation, conversation, investigation.
The
sociometric
method
(sociometric
investigation) is based on the sociometric test that
determines the location of an individual in the
field of personal relationships or in the overall
psychological structure of the group:
Stages in sociometric research:
A - The sociometric investigation is carried out
mainly by using a sociometric test that takes the
form of a questionnaire, which is recommended to
be applied to all the members at once and in
which the formulation of the questions starts from
the following objectives: the determination of the
sympathetic, axiological relations, of the
interpersonal perception, affective expansion, etc.
B – Analysis of the results of the sociometric test
and of the sociometric matrix (in the form of a
double entry table – as an example, Figure no. 2).
2. Sociometric Status Index

3. Group Cohesion Index

4. Preferential Status Index

S.S.I. (A) =

C - Synthetic representation of data using
sociometric indices, and individual and collective
sociograms (Figure 1).
P. Golu, starting from the point of view of G.
Bastin, considers the following 10 indices to be
the most important: p = number of received
choices; n = number of received rejections; p =
number of issued choices; n = number of issued
rejections; p = number of mutual choices; n =
number of mutual rejections; p̊ = number of
individuals the subject believes to be chosen by; n̊
= number of individuals the subject believes to be
∧

rejected by; p = number of individuals which
∧

think they have been chosen by the subject; n =
number of individuals which think they have been
rejected by the subject. [5]
Only the following indices have been calculated
in this paper:
1. Social acceptance index - is obtained based on
the calculation of the total number of choices
received by each individual for each criteria and
the sum of these partial totals.

number _ of _ people _ who _ have _ chosen _ A
N −1

C.c. = number _ of _ pairs _ of _ choices
N ( N − 1)
2
P.S.I. (A) =

number _ of _ choices _ and _ rejectons
_ of _ A
N −1

The research was conducted at the Faculty
of Physical Education and Sports, the investigated
sample being formed out of the members of the
student women`s team of the University of
Craiova, with a lot of 14 students, aged 19-24
years.
Research hypothesis
1. We consider that, in putting together a
sports team, we should also take into account the
subjective aspects (psychical processes affectivity, motivation and will) that determine the
competitive conduct, not just the objective aspects
that only coaches determine.
2. the sociometric methods, in this case
the J. L. Moreno sociometric test, represent useful
tools in finding the team formula capable of
delivering a superior efficiency based on cohesion
as a result of the mutual preferences in conducting

”Synthesizing, the sociometric test has the
following definition:
a) the purpose and reason of the application of the
test;
b) gaining the confidence of the sportsmen and
ensuring the confidentiality of the answers;
c) specifying the answers of preference,
indifference or rejection.” [6]
Therefore, in this research we have
applied the Jacob Levy Moreno sociometric test
one week before the participation at the National
University Futsal Women's Championship – 1st
(Pilot) Edition that took place in Craiova, in order
to find out the players` suggestions and to take
them into account when putting together the base
lot (10 players out of 14) and the starting line-up
(4+1 of 10) in addition to the lot that I had thought
about.
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to influence the answers). They are written under
the same form in the sociometric matrix. (Figure
no. 1).

the activity. The test can easily be adapted and
understood by the subjects.
The members of the team can be found in Table
no. 1. to each student being assigned a number,
randomly ordered by years of study (in order not
Last and first name

Faculty / Year
FEFS / I EFS
FEFS / I EFS
FEFS / I EFS
FEFS / I EFS
FEFS / I K
PIPP / II
FEFS / II EFS
FEFS / II EFS
FEFS / II EFS
FEFS / III K
FEFS / III K
FEFS / M - I
FEFS / M - I
FEFS / M - II

Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14

B. M. A.
B. A. A.M.
N.D. A.
R. R.
R.C. E.
A. A.N.
D. N.
R. A.
T. A.
U. N. A.
U. A.
O. D.
P. R.
M. D. C.

Table no. 1. – Structure of the student women`s team of the University of Craiova
Results
The questions from the applied test included both axiological relationships, case in which the questions
were related to the activities carried out in order to obtain a performance, and the sympathetic
relationships, case in which the questions were related to carrying out joint activities, during leisure time.
For the interpretation of the answers, two collective sociograms have been put together, only the axiological
collective sociogram (Figure 1) being presented in this paper presenting, and two sociometric matrices of the
axiological / performance relationships (Figure no. 2) and of the sympathetic / leisure time relationships
(Figure no. 3).
Figure no. 1 - Collective sociogram for axiological relationships (obtaining performance)
1

5
1
6
1

1

1
3

7

9

4

8
2
1
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Legend:
Issued choice;

Mutual choices from the first option (pairs);
Issued rejection;
Mutual rejection.

Mutual choices from the second option (pairs)

In Figure no. 2 we have presented the sociometric matrix based on the preferences or rejections of each
individual regarding her teammates in terms of axiological relationships. Horizontally, there are the choices
and rejections issued by the subject, and vertically, there are the choices and rejections received by the
subject.
The matrix was put together taking into account the first choice, it being considered the maximum for
conducting the sociogram, and the next four choices for interpretation and being able to prefigure the starting
line-up.
/
1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
/
-

2
/
+

+

-

3
+
+
/
+
+
+
+
+
+
+
+
+
+

4
+
+
+
/
+
+
+
+
+
+
+
+

5

6
-

/
-

/
-

-

+
+
-

7
+
+
+
+
+
+
/
+
+
+
+
+
+
+

8
+

+
+
+
+
/
+
+
+
+

9

-

10
-

-

12
+
+
+
+
+

13

-

+
+
+
+
+
/
+
+

+

14

+
+
+
+

/
-

11
-

/
-

/
-

+
+
+
/

+
/

Figure no. 2. Sociometric matrix of axiological relationships
Legend: + = issued and received choices;
- = issued and received rejections.
Social Acceptance
S.S.I.
P.S.I.
Cohesion
Index
coefficient
1
0
0
- 0.85
2
2
0.15
0.08
3
12
0.92
0.92
4
11
0.85
0.77
5
0
0
- 0.31
6
2
0.15
- 0.31
7
13
1
1
8
9
0.69
0.62
9
0
0
- 0.54
10
0
0
- 0.54
11
0
0
- 0.85
12
12
0.92
0.92
13
4
0.31
0.31
14
5
0.38
0.38
Table no. 2. - Values of the indexes calculated for the questions regarding the axiological/performance relationships
0.011 (o pair – from the first choice)
0.033 (3 pairs – from the second choice)

Subject no.

/
1
2
3
4
5
6
7
8
9
10
11

1
/

2
/
+
+

3
+
+
/

4

5

6
-

7

8

9

10

11

12

13

/
+

/

/

+
/

+
-

/

+
-

+

/
/
+
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12
13
14

-

/
+
/
+
Figure no. 3. Sociometric matrix of sympathetic relationships

+
/

Social Acceptance
S.S.I.
P.S.I.
Cohesion
Index
coefficient
1
0
0
0
2
2
0.15
0.15
3
3
0.23
0.23
4
1
0.08
- 0.08
5
0
0
0
6
0
0
- 0.08
7
0
0
0
8
0
0
- 0.15
9
1
0.07
- 0.08
10
1
0.07
0
11
1
0.07
0.08
12
3
0.23
0.23
13
1
0.08
0.08
14
1
0.08
0.08
Table no. 3. – Values of the indexes calculated for the questions regarding the sympathetic/leisure time relationships
0.033

Subject no.

group, there are no players that are treated
indifferently or isolated in some way at the
periphery of the affective-sympathetic relations.
(Table no. 2)
The value of the cohesion coefficient is maximal
when it is = 1. when the magnitude of the
attraction covers the entire surface of the
psychological interaction. In the case of the
research carried out, this coefficient is = 0.033,
but it is not a negative one (-1), which shows that
there is cohesion within the group through the
bilateral relationships between the members of the
group. And, if we take into account only one pair
resulted from the first option, which is considered
the maximum one, the cohesion coefficient would
be of 0.011, which carries roughly the same
interpretations. (Table no. 2)
The team that was prefigured as a result of the
sportswomen` preferences is the same one that I
had thought of, with only small differences
regarding the hierarchy within the group of the 5
members of the starting line-up (the first 5 in the
Table no. 4), the competition being under the
structure 4+1 (feminine futsal) with small changes
of the starting line-up , which I would perform
only in case of injuries.

Discussions
By quantitatively interpreting the preferential
structures of the sociogram in Figure no. 1. it
denotes the following qualitative state of the
socio-emotional atmosphere within the group, in
which the chains of mutual attraction (12) and the
reciprocity pairs (3) predominate in favour of the
rejection chains (11) and of a single reciprocal
rejection pair:
 The core of the lot is made out of players 7, 3,
12 and 4, players that are also found in the base
lot profiled by the preferences. The most popular
player is number 7 (the informal leader chosen by
the group being the same as the formal leader
chosen by me/the coach).
 There are no triangle, square, circle attractions,
which denotes that the group is not subdivided;
there are no subgroups formed, so it is
homogeneous
in
terms
of
axiological
relationships.
 With only a single mutual rejection, one cannot
speak of a socio-negative or stressful atmosphere;
on the contrary, the rejection can be random and
only for the moment, the atmosphere in the group
being a socio-emotional one, confirmed by the
greater number of mutual attractions (3 pairs).
No preferential status with a value of 0 was
registered, which indicates that, in the investigated
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Running
Last and first name
Number
No. of choices
no.
1
D. N.
7
13
2
O.D.
12
12
3
N. D.
3
12
4
R. R.
4
11
5
R. A.
8
9
6
M. D.
14
5
7
P. R.
13
4
8
A. A.
6
2
9
B.A. A.
2
2
10
R. C.
5
0
Table no. 4. – Lot of 10 sportswomen (starting line-up) as a result of the interpretations

interpretations confirming that there are no
subdivions/subgroups.
 In the collective sociogram from the Figure no. 1
(the axiological one, in which the performance is
targeted), the number 7 player was considered to
be the most preferred, being the informally chosen
leader, with P.S.I.= 1 and having the Social
Acceptance Index = 13 (Table no. 2). Regarding
the sympathetic relationships, the same
sportswoman has a P.S.I.= 0 and the Social
Acceptance Index is also 0 (Table no. 3).
Therefore, we can state that she was appreciated
according to her fair value, for obtaining the
achievements, but, regarding the leisure time, she
was not preferred by the members of the team. In
2016, being a player in the Women's Football
Super League and because her team is from Iași,
she responded only periodically to the invitations
for competition preparation from the faculty
where she is a student.
 The sympathetic relationships for spending
leisure time have set up 3 pairs of attractions,
compared to one pair in the case of the axiological
relationships, which shows a better group
cohesion (0.011) during leisure time and a higher
objectivity regarding the choices made for
obtaining performance. (Table no. 3).
Interpreting
the
answers
regarding the
sympathetic relationships, we can say that, outside
the team, the members of the group are even more
united, spending their leisure time together, even
though for obtaining performance they prefer
other sportswomen. Therefore, contrary to those
theoretically stated by the majority of the
researchers, they have not been practically proven
in this research. The group cohesion is even
higher in spending leisure time with major
influences in the axiological relationships for
obtaining performance.

The enlarged 10-player lot (informally chosen by
all the sportswomen – Table no. 4) is also the
same with the one that I had formally chosen, the
only discussion being regarding the last place,
choosing the number 5 player (with P.S.I. = -0.
31, no choice and the lowest number of rejections:
6), against the number 10 player (with P.S.I. = 0.54, 0 choice, but with 7 rejections according to
Table no. 2). The final choice being in favour of
the player preferred by the group.
Interpreting the answers to the questions which
were related to the activities carried out in order to
obtain a performance, which reflect the
axiological relationships, a positive, toning socioemotional atmosphere has emerged, as well as a
high degree of understanding between the
members of the group, with beneficial effects also
on the performance of the sports activity. This is
reinforced by the achievement of the team,
namely winning the 1st place in the National
University Futsal Women's Championship – 1st
(Pilot) Edition, as well as the fact that the team,
for the most part, has a continuity in its training of
5 years, year after year.
Interpreting the sociomatric matrix of the
sympathetic relationships (Figure no. 3), based on
the answers regarding the preferences for leisure
time, we found the following :
 The most popular sportswomen chosen by the
group are number 12 and 3, which have the
highest Social Acceptance Index (3) and P.S.I. =
0.23, S.S.I.=0.23, also the highest according to
Table no. 4. The number 12 sportswoman has
been in the group for the last 4 years, and the
number 3 sportswomen has just entered the group.
Because in the group there are both older and
newer players, we consider the rise of two leaders
as normal, just in the leisure time, the new players
integrating later better in the group, the rest of the
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group according to the informal structure revealed
by the test.
3. The interpersonal relationships and small
groups are true evolutionary systems, so the
sociometric test should be applied periodically, it
being easily applied.
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Personal believe is that a modality to develop ties
between the members of the lot, is trying
“inviting” them to different places and
circumstances in order to spend together their
leisure time, getting to know each other and
favouring the closeness between one another.
Conclusions
1. The advantage of this test procedure is that it
allows us not only to identify the preferred people
but also to find out, quantitatively speaking, the
level of interpersonal cooperation (monomodal,
monodyadic, monotryadic, etc.), the most
preferred by the group in one situation or another.
This can help optimize the interaction between
preferential relationships and functional (work)
relationships within the group, in the sense of
reciprocal adjustments.
2. The success of applying the sociometric test
depends, on one hand, on capturing the existing
relationships (cohesion between the team
members) and on the other hand, on the
sociometric reorganization of the investigated
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Abstract
It is well know today like it was for Hippocrates more than 2000 the fact that we can talk about health is close relation
with diet and the way we eat. Also it is well know what to avoid in order to reduce the risk for diseases.
Study demonstrate that appropriate nutrition can help the athlete achieve or improve performance, improve his physical
condition, recovery after competitions, can prevent injuries.
Today, many nutritional supplements containing carbohydrates, proteins, vitamins and minerals are used to support the
effort in various sport disciplines where is needed an energy boost.
Certain components of ordinary foods have the ability to influence body functions in this regard and can help the athlete
or sports people achieve greater performance.
But what about if there we can have the possibility to have foods that can be medicine and reduce or minimize the
certain risks for diseases and other health conditions?
This article aims to describe some functional foods and their relevant physiological effects during the effort and
physical exercises.
Key words:physical performance, functional foods, health

Introduction
Proper nutrition is very important for achieving a
certain degree of sport performance and to
maintain health on long term by avoiding risk
factors due to excessive consumption of certain
foods.
The diet should be balanced, to include foods
from all food groups, also vitamins and different
micronutrients. However, there are some
nutritional factors that can be difficult to get from
the normal diet, especially since athletes require
more nutrients than the daily recommended ration.
Or, some nutritional factors can be recommended
for certain persons in order to equilibrate the
presented risk factors for some inherited/acquired
diseases.
For these needs, nutritional supplements
containing higher amounts of carbohydrates,
proteins, vitamins or minerals have been invented.
They are easy to administer at any time of
physical effort. But some natural food ingredients
have also been shown to have physiological
effects. There are some properties of some foods
that are well known to our elders, for some
diseases are known the benefits of eating certain
foods.
Also, because of media campaigns and education,
some people considered useful to improve and
maintain health avoidance of certain foods and
consuming foods that bring multiple long-term
benefits to health and wellbeing. Sports
performance or homeostatic disturbances due to

effort can be help and can be avoided by
consuming in large quantities and continuous.
Today, many nutritional supplements containing
carbohydrates, proteins, vitamins and minerals are
used to support the effort in various sport
disciplines where is needed an energy boost.
Usually vitamins and minerals are used in
empirical way, there are recommended specially
in spring and autumn or when we feel tired or
exhausted. But if these recommendations are
made in a more scientifically way the benefice can
be higher for the health.
Recently, food components that can cause
physiological effects have been called "functional
foods" and their effects have begun to be
scientifically investigated. Now this domain is
very large and scientifically demonstrated, better
known by some specialists, rigorously
investigated in some country of the world.
The concept of functional food (FF) is not new,
almost more than 2000 years ago Hippocrates said
that food can be medicine and medicine by the
food. Also, the vision to develop functional foods
reflects the oriental philosophy that: ‘Medicine
and food have a common origin’. [1]
This article attempts to highlight some of these
and the beneficial effects on the human body and
which can beneficially complement the
physiological changes in the human body caused
by physical effort.
A functional food can be (1) a natural food, (2) a
food to which a component has been added, (3) a
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phytosterol that is known to lower serum
cholesterol;
-Synthesized food ingredients, such as some
specialized carbohydrates intended to have
probiotic effects.
The intend principle of functional food science
For example, we know that by eating lemons and
oranges we increase the vitamin C intake in a
natural way. Furthermore, it will be of particular
value to have good prospective evidence that links
the habitual intake of specified food that play a
major role in maintaining an improved state of
health and well-being and/or reduction of risk of
disease; for which appropriate markers are
available and/or feasible; for which potential
opportunities exist for modulation by candidate
food components. Components with the reduction
of the risk of disease, which might develop some
time later.
The Journal of Functional Foods [5] aims to bring
together the results of fundamental and applied
research into healthy foods and biologically active
food ingredients. Characterization of healthy
foods and functional constituents with reference to
product development; preparation of natural and
synthetic ingredients for use in foods, effects of
processing (including packaging and storage) on
functionality and improvement of product quality;
verification, quality control and traceability of
natural and synthetic functional food ingredients
and products will be considered.
Rehabilitation therapy and the practice of sport,
for performance or pleasure, are based on
muscular movement and mainly upon the increase
of functioning of the muscular system, joints, and
bones, cardiovascular and pulmonary system.
Many studies were undertaken to establish the
right formula to predict the best results after sport
practice and rehabilitation depending on age,
gender, race, risk for certain diseases, and genetic
predisposition and diseases and other factors.
But, principles and guidelines are available, none
of this can predict with 100% accuracy a positive
response.
Eating is something we do every day, many times
a day, our whole life. What we eat can bring us
negatives points (see doping substance). So, why
not functional food be a normal way of life?
FF for sport practicing
Training and competition will increase the daily
energy expenditure by between 500 and 1000 kcal
per hour of exercise, depending on its intensity.
Large sweat losses might pose a risk to health by
inducing severe dehydration, impaired blood
circulation and heat transfer. This will ultimately

food from which a component has been removed,
(4) a food where one or more components has
been modified, (5) a food in which the
bioavailability has been modified or (6) any
combination of these. [1]
History of Functional Foods
Today, nutrition science has moved on from the
classical concepts of avoiding nutrient
deficiencies and basic nutritional adequacy to the
concept of "positive" or "optimal" nutrition.
The studies and the market for those foods are
new.
EUFIC - The European Food Information
Council is a non-profit organization, established
in 1995, which stands up for science-based
information on food and health. [2]
There have been many definitions of a functional
food, but one that recently achieved a scientific
consensus is as follows: “A food can be regarded
as 'functional' if it is satisfactorily demonstrated to
affect beneficially one or more target functions in
the body, beyond adequate nutritional effects in a
way which is relevant to either an improved state
of health and well-being and/or reduction of risk
of disease. Functional foods must remain foods
and they must demonstrate their effects in
amounts, which can normally be expected to be
consumed in the diet. They are not pills or
capsules, but part of a normal food pattern.” [2]
A FF is a food containing components or
ingredients that provide a potential benefit to
health, well-being, physical fitness, disease
resistance, effects outside and beyond the
expected benefits and due to its known nutritional
components.
IFIC (International Food Information Council
Foundation) emphasis that by knowing which
foods can provide specific health benefits, you can
make food and beverage choices that allow you to
take greater control of your health. [3]
The European Commission Concerted Action on
Functional Food Science in Europe (FUFOSE),
which is co-ordinated by The International Life
Sciences Institute - ILSI Europe, aims to
establish a science-based approach for concepts in
functional food science. [4], there are published
lists with this aliments.
CJ Henry [1] grouped broadly FF into the
following:
-Conventional food containing naturally occurring
bioactive substance. An example could be bglucan in oat bran to lower blood cholesterol;
-Foods that have been modified, by enrichment or
other means, with bioactive substances. An
example could be margarine that contains added
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baseline levels), muscle balance is negative [11,
12] until amino acids are provided intravenously
(to simulate postprandial concentrations) or
orally.[13]
It appears that feeding and resistance exercise
combine in the fed state to increase protein
synthesis above normal and, thus, protein balance
to a greater extent than feeding or resistance
exercise alone. [14]
Therefore, hypertrophy is the result of the
accumulation of successive periods of positive
protein balance after exercise when protein is
consumed. A lesser contributor to resistance
exercise-induced muscle protein gains would be
the reduction in fasted negative protein balance
brought about by exercise. [11, 12]
The strict administration of this protein ratio may
be difficult, in which case protein supplements
that can increase absorption may be administered.
It is believed that of all protein supplements that
are available in shops and are based on different
derivatives (egg, whey, milk, soy), whey is an
ideal source to build muscle mass by increasing
the level of amino-acids in the blood. They also
contain branched chain amino acids and glutamine
that promotes protein synthesis at muscle level.
The special importance of food management is to
increase performance. Multiple studies have
shown increased efficacy by administering food
immediately after the resistance exercise, which
will cause a higher increase in muscle mass
compared to a meal a few hours later [15].
Carbohydrate and protein intake can accelerate
muscle protein synthesis by insulin action, and
this helps increase protein synthesis and inhibit
catabolism. [16].
At cellular level, amino acids and peptides play a
role in the synthesis of muscle proteins. But to get
into their synthesis, their absorption must be rapid
without the digestion by digestive juices.
Attention has been directed to the effects of
branched-chain amino acids such as valine,
leucine, isoleucine that are found to be high in
both muscle proteins and food proteins. [17]
Branched chain amino acids are metabolized at
the muscle level especially. They have an anabolic
effect at the muscle level by promoting protein
synthesis and inhibiting degradation. In 2004,
Shimomura Y. [18] highlights how the catabolism
of these amino acids is used as an energy substrate
and how their oxidation increases during muscular
effort by activating the branched complex α-keto
acid dehydrogenase chain.
Glutamine is the most abundant free amino acid in
muscle tissue, and by his consumption appear an

lead to heat exhaustion and collapse. Insufficient
replacement of carbohydrates might lead to low
blood glucose levels, fatigue and exhaustion. The
requirements for specific nutrients and water
depends on the type, intensity and duration of the
physical effort. Specific nutritional measures and
dietary interventions can be devised that are
particularly appropriate for the distinct phases of
preparation, competition and recuperation. [4]
Possibilities to improve muscle strength
Muscle tissue is composed mainly from proteins:
actin, myosin and water. Muscle strength is
generally proportional to muscle section, for a
high strength, or an increased muscle volume can
be obtained by modulating protein metabolism in
2 ways: promoting synthesis or inhibiting its
degradation.
Skeletal muscle mass increases during postnatal
development through a process of hypertrophy, i.e.
enlargement of individual muscle fibers, and a similar
process may be induced in adult skeletal muscle in
response to contractile activity, such as strength
exercise, and specific hormones, such as androgens and
b-adrenergic agonists. [6]

Study show that whether cells provide a protective
or destructive stress response depends on the
nature and duration of the stress as well as the cell
type [7].
Body adjustment to effort (ether sport or
rehabilitation) is made by increasing resistance
and endurance. Those will be made by an increase
synthesis of proteins and muscle mass will
increased especially in aerobic exercises In
denervated muscles, net protein synthesis is
increased rather than decreased compared to
innervated muscles [8]. The muscle must be
properly vascularized in order for this effect to be
maximal, correlated with a blood level of the
various amino acids that are promoters of muscle
protein synthesis, and protein intake by diet is also
very important.
Different studies have attempted to determine the
protein requirement (which is much higher) for
strength training compared to sedentary
individuals [9].
The recommended daily dose for protein
consumption is 1.4-1.8g/kg bodyweight to achieve
a performance effort when the calories and
carbohydrates intake is appropriate, although it
appears that generally 1.0g/kg of protein is
generally enough for performance athletes
excluding an elite minority [10].
Study that has measured muscle protein balance
(synthesis minus breakdown) after resistance
exercise has found that, while synthesis is
markedly elevated (in some cases >150% above
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activities as an alternative to the temptations of
using doping substances, which involve various
adverse effects, especially in the long term.
It should not be forgotten that statistics show that
world population has weight gains that require
changes in diet.
Feeding rules, which require to athletes in order to
get an increased yield, during training and also in
competitions, can easily be extrapolated as food
rules for the normal population.
Knowing the effects of these nutrients and how
they modify the physiological reactions of the
human body, diet regimes can be devised with
more targeted effects on some diseases and
preventing the effects of diseases.
Many of the food components need to be further
studied because it still exist some opinion
differences, in order to determine the relationship
they may have with other variables such as:
individual, sex, mode and duration of ingestion,
and so on.
The studies and conclusions of these hygiene rules
on the nutrition of the athlete and the people who
make a physical effort can be translated into
guides to maximize the effect on the human body,
establish new food patterns and lifestyle alike.
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Abstract
Background: Due to the fact that children are rarely questioned or made aware of the importance of posture throughout
growth it sounds logical to create a questionnaire to determine their awareness of their own posture and allow to form a
baseline for a more suitable treatment.
Methods: A total of 20 patients diagnosed with postural deficiency with age 6-12 years and their parents were included
in the study. Each child and parent answered 5 question sets about postural awareness.
Results: The study showed that the awareness of the posture deficiency is generally poor among children. Parents were
found very much aware in terms of the presence of the deficiency.
Conclusions: Determining the awareness of the children with postural deficiencies seems beneficial to build a
personalized physical therapy program.
Keywords: postural deficiency, postural awareness, children.

early detection. In most cases, and from our
experiences, more than 70% of the cases discover
their postural deficiencies in later stages.
Therefore, it is important to determine the
awareness of the children about their postures.
Thus, the aim of the present study was to highlight
the awareness of the patients upon their own body
posture or postural deficiencies with the help of a
structured questionnaire.

Introduction
From the etymological point of view, the word
“postural” represents the position of the body, the
attitude or carriage of the body as a whole or the
position of the limbs (the arms and legs), while
the word “deficiency” means a lack or shortage.
In a more scientific manner, human physical
posture is a motor habit shaped on a specified
morphological and functional background. It is a
manifestation of the physical and psychological
status of an individual [1]. But throughout life,
this physical posture changes, especially during
the period of dynamic development, in other
words ‘growth’ [2, 3].
Age,
gender,
school
backpack weight,
anthropometric parameters [4], position at the
computer [5], time spent in the sitting position [6]
might affect the posture. Rapid changes of the
environment, sedentary style of life, limitation of
physical activity and inadequate nutrition were
also reported associated with poor posture [7,8,9].
As the long-term consequences [10], postural
deficiencies might start to impair the health
clinically and influence the quality of life among
children, the future adults [8].
Increasing the percentage of children with
postural problems requires focus on prevention
and analysis of existing postural problems [11].
Postural problems in school-age children are one
of the most common health problems in this
population. Some postural problems might be
counted as typical of human growth and
development, others are harmful and might affect
the quality of life negatively [12].
One of the main factors that could influence the
development of a postural deficiency would be the

Material and Method
The study included 20 primary school students
aged 6 to 12 years (12 girls and 8 boys) who were
all diagnosed with postural deficiency. Prior to the
study written consents were obtained from the
participating children’s parents and also from the
children themselves. The study took place at a
private physical therapy and rehabilitation center.
Inclusion criteria was set as; an age between 6 and
12 with appropriate somatic and functional onset
of age, with urban affiliation and the possibility of
participating in the study. Patients with
neurological deficits, neuropsychiatric pathology,
orthopedic and traumatic conditions were
excluded from the study.
Literature was searched, and no structured
questionnaires were found related to our aim of
the study which was assessing the awareness state
of the children about their postural deficiencies.
Therefore, the study group has designed a
structured questionnaire that included 5 questions
for the children and 5 questions for their parents.
The questions had three possible answers as ‘yes’,
‘no’ and ‘maybe’. The questionnaire was named
as ‘The postural awareness questionnaire for
children and parents’. The questionnaires were
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the percentage both in the group of children and
parents.
Results
A total of 20 children with postural deficiencies
completed the questionnaire. The distribution of
the answers was presented in Table 1. According
to our results only 10% of the children were aware
about their postural problem. However, 70% of
the children reported that they are aware of their
adopted positions while writing. The results from
the third question revealed the fact that the
majority of kids 70% are satisfied with their
physical activity. Half of the children reported a
fatigue factor in the main activities. 55% of the
children admitted the fact that they do not
continue the exercises at home, while 35% of
children do their exercises from time to time.

fulfilled by both patients and parents in a single
session under a supervision of the physical
therapist.
Following topics were addressed in the children’s
questionnaire: awareness of the body posture in
general and at school during classes, quantity and
quality of physical activity in school and in the
free time, importance of physical therapy
exercises for posture. General health of their
children, parent’s awareness of body posture of
their children and importance of physical
activities, the importance of physical therapy
exercises for posture at home were asked in
parent’s form.
Completion of the questionnaire lasted
approximately 15 minutes on average and all
information and data were analyzed by calculating
Table 1. The distribution of children’s answers
Question

Did you observe any changes in your posture?
Do you think you have a correct posture while writing?
Do you think you play, run, or have enough physical daily activity?
Do you get tired fast while playing or running or making your
exercises?
Do you continue doing your exercises at home?

Yes (%)

No (%)

2 (10)
2 (10)
14 (70)
4 (20)

16 (80)
14 (70)
6 (30)
10 (50)

Maybe
(%)
2 (10)
4 (10)
0 (0)
6 (30)

2 (10)

11 (55)

7 (35)

20 parents fulfilled the questionnaire and their answers’ distribution were presented at Table 2. All parents
reported that their children have no problem related to general health. 80% of the parents have an awareness
related to the postural deficiencies of their children. Half of the parents were not satisfied with the daily
physical activity level of their children. Most of the parents (85%) reported that they are correcting their
children’s bad posture. More than half of the parents (60%) indicated that they are encouraging their children
for performing home exercises.
Table 2. The distribution of parent’s answers
Question

Yes (%)

No (%)

Do you think your child’s general health is a good one?
Have you noticed the child’s bad posture by yourself?
Do you think that your child has enough physical activity per day?
Do you correct your child’s bad posture?
Do you encourage your child to do their exercises at home?

20 (100)
16 (80)
10 (50)
17 (85)
12 (60)

0 (0)
4 (20)
10 (50)
3 (15)
8 (40)

Maybe
(%)
0 (0)
0 (0)
0 (0)
0 (0)
0 (0)

severe postural deficiencies in a near future.
However, the parents were found more aware of
their children’s postural deficiencies and more
than half of them reported that they are correcting
their children’s bad posture and encouraging them
about performing home exercises. The results of
the present study might provide a baseline for an
idea of implementing a postural education
program for children and parents which focusing
on postural awareness.

Discussion
To the best of our knowledge, the present study is
the first analysis of the postural awareness level of
the children with postural deficiencies and their
parents. Our results indicated that most of the
children are not aware about their situation, while
parents were more aware of their children’s
postural problems. 80% of the children did not
realize their body changes and this might
influence their growth and daily activities, and
might lead to an increase in the incidence of more
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This study has several limitations. The validation
study of the questionnaire was not performed at
the time of the study and the lack of an objective
assessment method related to awareness level
prevents us making firm conclusions. Also, the
lack of follow-up period might be counted as an
another limitation.
Based upon our results, a Delphi consensus
consisting more experts might be beneficial to
build a more appropriate and complete
questionnaire. Also, the validation of that
questionnaire should be provided in future studies.
Conclusion
It can be concluded the children in general are not
aware of the importance of the accurate posture,
most likely they don’t have the ability to
understand the importance of the long-term effects
of posture on the human body. Parents seems to
have more awareness in this manner, but
appropriate education programs are still needed.
These results can be consider promising for the
future studies and encouraging to research more in
this area and determine the best way to provide
correct information and proper treatment for
postural deficiencies according to the needs of our
patients.
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