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Articles and Statements

Study of the Determinants of the Sports Performance in Football

tA. Benchehida
2H. Bessikadour
3M. Sebbane

1 Laboratory for Optimising Research Programmes on Physical and Sports Activities, Algéria
23 Laboratory Research Applied Sciences in Human Movement (LABSAMH),

Institute of Physical Education and Sports- Abdelhamid Ibn Badis University,

Mostaganem, Algéria

Abstract

It is important to find the most reliable method possible which will draw on criteria and
scientific standards to increase the chances of champions by generalizing the testing on a larger
number of individuals and selecting that young people have a chance of succeeding. The lack of
certainty in all what is being done on the detection and selection shown was how it is difficult to
conduct well was the work of sports talent identification. To conduct this study, we chose to study
of essential data, namely .the skills ' sample is composed of 21 coaches, having a great experience,
at which on a request to assess skills required in football and their degree of solicitation.
The analysis of the results show that (expert) coaches have estimated that among the 13 skills
studied, five from among them emergent and get a certain unanimity and for which there is
agreement .Skills required for the practice of football in order of importance are endurance cardio
respiratory, the explosive force of the lower members, the dynamic force of the lower members,
speed and the strength of the trunk. Experts have withdrawn the other ruled less specific to
football. And for the preparation of tests simplified and affordable we have selected three skills that
we judges consistent with the categories of ages studied.

Keywords: determinants, performance, experts.

Introduction

We assume that to achieve certain results at a high level, it is imperative for the footballer to
possess the essential qualifications required by the high-level football and identified by the experts.
To follow a scientific procedure we held account of the work of Cazorla, g. (2006) relative has ' the
expertise of the physical and physiological high-level football requirements "which took the
approach, the analysis of the requirements of the practice of high-level football according to:

* Expert technicians

* Data

* Comments

* Literature
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Issues and assumptions

The issue, we are interested in our study, to this aspect, in the matter of the morphological,
physical, and physiological variables that differentiate individuals between them about what
differentiates the champions of other normal individuals: the Human Motricity. Durand (1987)
following Crombach (1965), studied this aspect at two angles: "the first requests the process
implemented in the activity. II focuses on the operation of the subject and it falls within the
General Psychology,""s the second relies on the differences between individuals in achieving tasks.
It highlights the characteristics stable and personal subjects. It is the differential psychology. "And
we'll call skills. And we asked, what are the physical criteria required in football that determine the
choice of a player, and most is - it possible to detect the possibilities of success from the very
beginning of his career in a young? Finally, whether physical skills are key determinants to select a
footballer. We have made certain assumptions that we will try to confirm in this study: therefore,
we start from the principle that to achieve certain results at a high level, it is imperative for the
footballer to possess the essential qualifications required by the high-level football and defined by
experts. On the other hand, and corroborating the results of previous research "the prediction of
performance from the early results, at this level is very difficult." Famose, J.P. (1988). It is possible
"with risk appropriate errors if the prognosis is based on a performance in a close age of maturity
athlete." it is certain that "all sporting disciplines do not have the same physical requirements"
Leveque. N. (2005) and that each sport has its own specificities of detection and selection criteria;
Thus the criteria (skills) more required in football are those, mention in the literature and
determined by experts.

Physical and morphological variables

The physical abilities

The choice of the concept 'skills' in our work is linked to the theme and it perfectly conveys
the meaning, that is to say it is what differentiates individuals between them and we want to give to
this research. ‘Skills are the cornerstone of the theory of Fleishman» Famose, J.P. (1988).
Thus every individual engaged in a task will mobilize its own abilities (abilities, qualities) to achieve
its goals. It turns out to be necessary to introduce some clarifications on the meaning gives to the
various concepts that are: skills, abilities, skills, morphology, determinants etc. The term
'suitability’ is the most important concept of our theme; we will explore it more extensively in this
chapter. In its work on the development of skills and motor skills, Neagu, N., (2010) defines skills
as "the traits, respectively (strictly individual) relatively stable natural, psychic and physical
predispositions that give the individual the ability to perform a certain Act, with a minimum of
effort, but at higher settings, in comparison with other individuals in the same age category and
training. " We can also say that 'motor skills - the speed, the strength, coordination, strength and
mobility - are part of the individual genetic predispositions, as they are assessed by methods and
specific procedures, which can be quantified and whose individual results can be reported to the
standard contextual grids." Neagu, N. (2010) Le Petit Robert gives us the ability the following
definition: "Natural disposition to...". "This 'matural' qualifier already promises an idea of staff,
innate, and this can result in our opinion by a physical or physiological characteristic or a trait of
character. So the coaching occurs that may or not at all in this capacity. In the Encyclopaedia
Universalis, Reuchlin envisages the concept of fitness under three lights:

Morphology

An individual, in addition to his physical appearance, has a soul and a body that
differentiates someone else is his Anatomy or morphology. Admitted in sporting activity that the
size of an athlete gives it a clear advantage over its competitors and some authors as Brikci, and
Dekkar, (1987) noted the influence of different morphological factors on achieving high results in
race walking. The authors showed that the sporting result increases compared with the increase of
the size of the body surface of absolute and relative to the age of the athlete, to the circumference of
the thigh and the fat component. In the jumping, segmental body dimensions contribute to obtain
the best performance, Genov, (1953). He argues that the length of the break depends on the length
of the arm (r = 0.53) to the diameter of the arm (r = 0.44) and the length of the leg (r = 0.43).
In the throws, MD (1986) shows the influence of the size and the weight of the body of the
launchers on the performance. In handball, the importance of the large size was disclosed by Brikei
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and Dekkar (1986) (day of the 1986 sport physician). The authors note that with the increase in
size, the lever expands ensuring a greater than the firing efficiency purpose. Handball in the
penalty shootout, have the index weight - height higher than the other players. The detection of the
Federation, the size and the span criteria are so well chosen to characterize the handball players of
high level. The morphological profile of the handball is summed up well by the size and the span of
the supporting hand of the ball, the other measurements providing only low additional relevant
information with the handball. This justifies a posteriori the choice of the criteria of the French
Handball Federation during the stages of detection. In a dedicated study a overweight and its
influence on physical development and its effects on motor performance, Mr. Ammar & al. Note
that anthropometric appearance or morphological component condition to a large extent the
driving conduct. In addition, the increase in the degree of overweight leads to selective changes
most pronounced at the level of certain qualities motrices.par elsewhere, variations and the stride
length are not strongly influenced by size and reports levers Weinek, (1996.) of other researchers,
"confirmed these results, they reported that factors such as the size and weight can be specific
anthropometric has a post gives without so far intervening on the performance in sprint capacity.
Thus, the case is linked directly a discipline sports Gill et al. (2007)

Assessment of skills

In his study on "prognosis of high levels of fitness in complex tasks" Fleishman has identified
about 50 human skills divided into four main groups: physical, psychomotor, perceptual, and
cognitive. They are classified into 13 physical abilities, 17 psychomotor and cognitive skills and
20 intellectual. To make its easy usage model, Fleishman "had styling each of these skills so that
the name corresponds to the nature of the task. II thus gives a very precise definition of the
reporting ability. » Among the human skills listed by Fleishman and Quaintance (1984), and that
we have higher status, a first sort is already done. Shall be kept only those that we considered,
empirically, required for the football discipline based on types of motor actions of the player.
This method can be used on condition that the knowledge of the discipline is total. And it is from
the sources in the literature that we have with the collaboration of experts (teachers, educators,
coaches, football who participated has this choice) developed a list of driving ability.

Methodology

Among the fifty human skills listed by Fleishman and Quaintance (1984), and that we have
higher status, a first sort is already done. Only 13 motor skills are retained. This method can be
used provided that the competence of providers is recognized; hence a duty to appeal has experts
and data from the literature. Then, determine if the answers from experts are consistent (identical
or close) to the results of work and scientific research, mentioned in the literature. The method is to
present a picture (paper, and internet) with a precise definition and a "how-to" forty experts with
professional experience and a high level of expertise in the field of training and football, (teachers
and trainers). Only twenty and one questionnaires could be used. It is then for them to evaluate
whether each proposal is required or not for the practice of high-level football, and if required,
indicate its level of solicitation.

Results

List of motor skills

1. Dynamic force of the upper limbs 2. Cardio-respiratory endurance 3. Dynamic flexibility 4.
Overall coordination of the body 5. Strength of the trunk 6. Explosive force of the lower limbs 7.
Dynamic force of the lower limbs 8. Static flexibility 9. Evaluation of speed 10. Explosive force of
upper limb 11. Balance body general 12. Static strength of limb 13. Static force of lower limb
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Classification of motor skills
The analysis of the collected data, allows us to classify different skills after the marks given
by the experts.

SKILLS Total AVG. EC

RCT 137 6.52 0.51
FEMI 133 6.33 0.65
FDMI 127 6.04 1.07
EV 121 5.76 1.30
FT 114 5.42 1.24
SD 108 5.14 1.10
RAMS 93 4.42 1:16
GSC 90 4,28 1:

=
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A NWWWHL U

SS 68 3,23 2,

=}

FEMS 67 3:19 1,

=}

ECG 57 2,71 1, () 4

FSMI 53 2,52 1, o 5

i

N
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=)} =)} NN NN NI

3 FSMS 52 2.47 1, (1) 4
95

Table 1: classification of motor skills
3. Motor skills required for football

Total AVG.

1 RCT 137 6.52 o0.51 6 7
2 FEMI 133 6.33 0.65 5 7
3 FDMI 127 6.04 1.07 4 7
4 EV 121 576 1.30 3 7
5 FT 114 5.42 1.24 3 Vi

Table 2: motor skills required for football

Discussion

The average of the points obtained by each ability was calculated as deviation thus measuring
the index of dispersion of the responses, a driving skills required for football profile has been
achieved, (those who have obtained a greater than or equal average 5.00 on estimation scale.)
The opinions are quite consistent since the concept of cardio-respiratory endurance totals
137 points, 6.52 average and the standard deviation is 0.51. Technicians assessed the level required
by the explosive force of members below to the second most important (6.33 on the scale from 1 to
7). With a small deviation of 0.67, it appears to be a priori more required for football. The dynamic
force of the lower limbs was ranked in third place on the list of required motor skills. The value
obtained is 6.04 for a total of 127points and standard deviation 1.07. The definition of this ability
proposed fact coaches refers to the concept of muscular endurance and highlights the resistance to
fatigue of the muscles at the level of the feet and legs. The speed of movement of the members was
considered to be required in football with 5. 76 medium on the scale of solicitation the level
required by the strength of the trunk was estimated to 114 points for an average of 5.42 per the
specialists consulted. The standard deviation is 1, 24 there is no consensus, and the notes range
from a 3, 7 regarding the solicitation.
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Conclusion

We know that "has every sport match specific morphological characters related to the nature
of the latter, ' and that all data collected were interesting, but should be defined more accurately
each ability and what it proved to be useful to determine predispositions of the young player for the
practice of football. If the measured physical abilities are conditions of validity and consistency in a
meaningful way they could contribute to the prediction of performance and allow detection and a
satisfactory selection. Therefore, these predispositions allowed the player to be good physically to
be then technically. And in this sense, the results of the evaluation of motor skills necessary for the
practice of football and their degree of solicitation by experts, gave encouraging results: -cardio-
respiratory endurance, as ability greatly contributing to performance. Focusing on the maximum
over an extended period of effort and resistance to tired - the dynamic force of the lower limbs is
useful for the footballer in his movements. The importance of this capability highlighted
previously, at the level of resistance to fatigue of the muscles, feet and legs among players.
The speed of limb movement was deemed required in football. In reference to the concept of
frequency, associated with the amplitude of the strides that condition running on a ground speed.

-The explosive force was considered very important by the technicians who consider this
essential skill for the player in starts and changes of pace and direction.

-The strength of the trunk, promotes the action of the abdominal belt (tone and endurance)
at the footballer, for her role of peacekeeping but also in specific, actions the duels, body marking
and in races with ball where play dribble, feints and overflows his opponent

To measure and assess various skills, we offer a series of testing in accordance with the
principles of assessment and which were valid by other researchers and are commonly used in the
field of sport.
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Abstract

A growing number of scientific publications and researches explore practices with global
impact on human health. As a relatively new mind-body practice Paneurhythmy is the least known
and least studied in comparison with similar activities like Yoga and Tai Chi. Paneurhythmy is a
universal physical practice that can unite people regardless of their race, gender, age, nationality
and religion. It is a unique system of gymnastic musical exercises performed outdoors as a group
activity. Paneurhythmy was created between 1922 and 1944 in Bulgaria by Petar Danov (1864-
1944). Paneurhythmy has a profound philosophical meaning and combines harmoniously music,
movement, thought and word. The participants maintain an upright and well-balanced posture,
while moving in a circle. Each of the Paneurhythmy exercises reveals a basic philosophical idea
expressed through its name, movements, music and the lyrics of its song. The Paneurhythmy
movements are smooth and follow the musical beats, which are running rhythmically in a slow to
moderate pace. This article discusses the visions of the author of Paneurhythmy for its purpose and
effect, it also gives the main components of Paneurhythmy and presents some of the studies on it.
Paneurhythmy exercises are easy to be done regardless of the age, financial condition and physical
characteristics of the practitioners. Paneurhythmy is a pleasant and very effective method to put
into action the ancient maxim "A healthy mind in a healthy body".

Keywords: outdoor exercise, mind-body practice, balance, mental health, Bulgarian.

Introduction

The interest in leisure time physical activities affecting all aspects of human health —
physical, mental and social — has increased significantly over the last few decades. Many physical
practices with philosophical and spiritual elements are being performed in places, which are far
away from their origin.

Many exercises and activities have a complex positive impact on the physical health as well as
on the emotional and mental state and even on the social welfare of the practitioners.
The international scientific community nowadays is in a search for and in a study of such
psychophysical activities, realizing their great potential and benefits. This is proven by the growing
number of scientific publications and researches about such practices with global impact on human
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health. The detailed studying of activities like Yoga, dancing, Paneurhythmy, Tai Chi and other
eastern martial arts provides an opportunity to assess in detail and make full use of their maximum
potential impact by identifying their specific advantages and disadvantages associated with a
certain health condition, age or other social parameters. As a relatively new mind-body practice
Paneurhythmy is the least known and least studied of the above mentioned activities.

What is Paneurhythmy

Paneurhythmy is a universal physical and mental practice that can unite people regardless of
their race, gender, age, nationality and religion. It is a unique Bulgarian system of gymnastic
musical exercises performed in a group (all participants are arranged in pairs forming a circle).
Paneurhythmy exercises are performed in the morning in nature - from March 22 to September 22
[1]. Paneurhythmy resembles a dance and has a complex beneficial impact on both physical and
mental well-being of its practioners. It can be compared to such activities as Tai Chi, Yoga and
other eastern practices. It has a profound philosophical meaning and combines harmoniously
music, movement, thought and word [2].

Each Paneurhythmy exercise has its own music composed by the author, which is clearly
related to the movements and key messages of the exercise. The participants maintain an upright
and well- balanced posture, while moving in a circle, always going in the counterclockwise
direction. The musicians and/or singers are in the center. The Paneurhythmy movements are
smooth and follow the musical beats running rhythmically in a slow to moderate pace [1,3].

Etymologically, ,Paneurhythmy® is derived from three roots: ,pan“ — meaning whole,
universal and cosmic, ,eu“ — meaning true or supreme, the essential and substantial in the world,
and ,rhythmy“ — meaning correctness in the movements and every other external expression in
life. The prefix pan denotes that this is an expression of the rhythm presented in the entire Nature
and underlying the entire creation. According to this etymological derivation, ,,Paneurhythmy* can
be translated as Supreme Cosmic Rhythm [1,3].

Paneurhythmy was established in the first half of the 20th century in Bulgaria. Its creator,
Petar Danov (1864-1944), also known as Beinsa Duno, is the founder of a spiritual community
which he has led for more than 22 years [2]. His works consist of approximately 4,000 lectures,
published in more than 250 volumes [4]; musical compositions, most of which were written with
the lirycs; articles; letters and Paneurhythmy [2]. In 2015 Bachev defines the teaching of P. Danov
as “representing the meeting between: man and the source of life, wisdom and intellect, East and
West, prophetic and philosophical, culture and nature” [5].

For less than a century Paneurhythmy has attracted the attention of people from different
cultures and nationalities. This was happening despite the 40-year totalitarian regime in Bulgaria,
when teaching and practicing such practices was forbidden. Nowadays the interest in
Paneurhythmy is growing even faster and it is being spread all around the world [2].

Each of the Paneurhythmy exercises reveals a basic philosophical idea expressed through its
name, movements, music and the lyrics of its song [1,2]. P. Danov explains that every movement
should be studied and performed in a conscious way. Each of the movements is related to a musical
form. Each of the musical forms is related to a certain mental activity [6]. The sequence of the
Paneurhythmy exercises is related to the continuous process of development of both the individual
and collective consciousness of the human being [7,8,9].

Key features of Paneurhythmy as a complex of exercises

Paneurhythmy consists of three parts: Part 1 - “28 exercises”; Part 2 - “Sunrays”; Part 3 -
“Pentagram”. Each part has its own characteristics, unique exercises, music arrangement and
duration. Paneurhythmy exercises are aerobic and not competitive [1,3,7]. The movements are
cyclic, rhythmic, within the physiological range of motion, Some exercises are simple, while others
are more complex. The gait is characterized by contacting the ground first with the toes and balls of
the feet, then with the heels. All these features help improving the locomotion, by straightening the
muscles and maintaining a normal range of motion in the joints [2].

The duration of the performance, including the pauses between the exercises, is generally
between 70 and 75 minutes (it could be longer in larger groups). Not counting the pauses, it takes
approximately 60 minutes (1 hour) [10].
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Paneurhythmy is always performed at a slow to moderate pace. The exercise intensity
depends on the participants’ health and physical fitness. It is expected to be low to moderate for
athletic individuals and people in good health, and from moderate to high for elderly people,
sedentary individuals or individuals with health problems leading to some limitations in their
physical activity. The next Table shows the main components of Paneurhythmy.

Main components of Paneurhythmy

Component How it is presented in Paneurhythmy
Movement A variety of weight-bearing exercises, performed in an upright position for
60 min. (without the pauses between the exercises). The movements are
smooth, rhythmic, synchronized with the music, at a slow to moderate
pace. Most of the time the participants are forming a circle together.
Music The 30 musical compositions were especially created for Paneurhythmy,
also synchronizing the participants’ movements.
The music can be performed instrumentally and/or vocally.
The musicians and singers are located in the center of the circle formed by
the participants.
Poetry The musical compositions have their own poetic lyrics, which form the
Paneurhythmy songs. They can be sung by a singer/choir staying in the
center of the Paneurhythmy circle and/or can be quietly sung by the
participants. This lyrics reveals a world, in which one is surrounded by
light, nature, beauty and music [11].
Nature Paneurhythmy is performed outdoors. The participants interact with the
Sun, air, wind, with the different landscapes, sounds and smells of Nature.
The participants perform the exercises together in a circle (first arranged in
Geometry pairs and then in groups of 12 and 10). They move their upper and lower
limbs in straight and curved lines, reaching certain angles. During the
whole process they should form different geometrical figures (squares,
circles, straight lines, radii, pentagrams).
Ideas and | Each Paneurhythmy exercise has a profound spiritual meaning and
Philosophy symbolizes a sublime idea implied in its name (awakening, giving,
reconciliation, ascending, liberation, etc.). The arrangement of the
participants and the directions of their movements have also a symbolic
meaning. Each part of the Paneurhythmy represents a story about the
human path toward enlightenment.

Petar Danov’s concepts about Paneurhythmy and health

The topic of health and its importance in life is one of the main themes in the rich spiritual
and cultural heritage left by P. Danov. It is focused on examining the different aspects of health,
causes of diseases and various approaches to their treatment. P. Danov recommended many
practical methods for achieving and maintaining good health through a healthy lifestyle, including
body hygiene, work hygiene, hygiene of thoughts and feelings, proper nutrition, etc. Back in 1917,
Danov stated that doctors needed to broaden their understanding of hygiene and began to deal also
with mental hygiene in addition to body hygiene [12]. He also pointed out the importance of other
health factors such as sufficient and appropriate physical activity, optimal use of sunlight, water
and air, etc. His views on the close connection between mental and physical health, between
humankind and nature were quite innovative and impressive. According to Sv. Baltova, P. Danov
has given in his teaching "the key concepts of the holistic worldview about the human being and
health as a whole laying down the foundations of the holistic medicine in Bulgaria" [13].

In the first published book about Paneurythmy [1], the practice was primarily defined as a
method for maintaining good health and for healing through the rhythmic and harmonic
movements, combined with corresponding music, concentration of thought and correct breathing.

According to P. Danov Paneurhythmy exercises have an overall effect on one’s physical
condition and health. Being many and diverse in nature, they engage most of the muscles and
joints of the human body. They are also designed to nourish and strengthen the nervous system,
improve the emotional and mental health and stimulate the development of one’s virtues and
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talents [1]. During the exercises the one’s mind should be concentrated on the movements and the
sublime ideas, which they represent. Performing Paneurhythmy in vigilant awareness, with focused
thought/attention, emotion and will intent may bring every and all participants into the state of
harmony and unity [9].

P. Danov considers that Paneurhythmy movements “are being transformed into internal
mental processes". They have a "major impact on the human consciousness" and can be used as a
"method of self-development"” [9, 14]. He points out that there is a cosmic rhythm “inwrought” in
Nature (in the macro and microcosmos, including the movements of electrons in an atom) and that
is why the rhythmic movements are so beneficial [1]. He states that the impact of a musical
composition or a physical movement depends on its harmony and resemblance with this cosmic
rhythm [9] and that all elements in Paneurhythmy satisfy these characteristics [1]. Modern
researches in the field of chronobiology also state that “rhythm is an essential requirement, basis
and regulator of life” [15].

P. Danov defines Paneurhythmy as a practice of high productivity and low energy
consumption. "Paneurhythmy contains really efficient movements; not being complicated but easy
and pleasant to be done, they lead to excellent results" [9].

Evidence of the therapeutic potential of Paneurhythmy

We are going to make a brief review of some of the researches about the effects of
Paneurythmy exercises.

A preliminary survey [16] on 140 individuals of age from 19 to 80 (mean age 46,9; 72,1%
women) who have been practicing Paneurhythmy for different time: from 1 month to 65 years
(average 6,9 years) was published in 2004 (Chervencova, 2004). 81.4% of the respondents have
started practicing Paneurhythmy during the last 10 years before the timeframe of the survey. Only
two of them (1.4%) reported about observed undesirable effects of the exercises like worsening
relationships with people (0.7%) and unwanted weight gain (0.7%). The majority of the
respondents indicated an improvement in the mental, physical and social aspects of their health.
Most of them had observed: improvements in their social relationships (83,6%), increased
concentration of attention (75%), increased self-confidence (75%), increased vitality (75%), more
optimism (73,6%) improved gait (71,4%), improvements in motive characteristics (68,6%), posture
(67,9%), physical endurance (65,7%), connectedness with Nature (65,7%), and improvement of
their lifestyle (63,6%). The most frequently mentioned change is the stronger desire for a healthier
lifestyle. A smaller percentage of the respondents also indicated: improvements in sleep (42,8%),
increased physical strength (38,6%), positive influence on some diseases (35%), body weight
regulation (21,1%), and reduced pain symptoms (20%).

A controlled study [17] on adults indicated a significant improvement in the quality of life due
to the health improvement (as measured by the SF-36 Health Survey) coming as a result of the
initial 6 month training of Paneurhythmy. The positive changes were observed in both the physical
and mental component of health [17].

A controlled study on adults [2] established that a 5-6 month training of Paneurhythmy
significantly increased the resistance of the participants to psychological stress. For objectification
of the changes the following three questionnaires in the Bulgarian language adaptation were
applied: Perceived Stress Scale (PSS) by Cohen, Kamarck, Mermelstein (1983); Ego Resiliency
Scale (ER-89) by Block & Kremen, (Block & Kremen 1996); Sense of coherence (SOC) measured by
Antonovsky, (1979, 1987) [2]. These tests were applied on an experimental group before and after
the basic training in Paneurhythmy and with the corresponding control persons not practicing
Paneurhythmy. The results showed the following significant changes from the initial 5-6 month
Paneurhythmy training led by qualified teachers (2-1 times weekly, respectively): reduced
Perceived Stress, increased Sense of coherence and increased Ego Resiliency. Meanwhile, in the
control group there were no significant changes [2]. These are extremely important results related
to the life of modern humanity. The concept of Ego Resiliency encompasses traits that emphasize
flexibility and resiliency toward constantly varying situations and a general resourcefulness of
personality. This is useful behaviorally: ego-resilient individuals are intelligent, resourceful and
adaptive in stressful situations [18]. Individuals with a high Sense of Coherence are more resistant
to the negative effects of stress and anxiety, which could otherwise result in a suppressed immunity
system leaving an individual more prone to illness [19]. Therefore, even the 6-month
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Paneurhythmy training for beginners, which is its incomplete and easier version, brings changes
allowing people to manage stressful situations in life and stay well.

More information on Paneurhythmy research up to 2010 is presented in a lecture by
Chervencova and Zsheliaskova-Koynova [23].

Paneurhythmy for healthy aging and prevention of balance loss

The prevention of falls and mobility-related disability among older people is an urgent public
health challenge. Although many risk factors for falls have been identified, intervention trials have
found that the effects of exercise as a single falls prevention intervention are comparable to those
from multifaceted interventions.2° Therefore, widespread implementation of exercise as a single
intervention seems to be the best approach to falls prevention at a population level [20].

A controlled study found out that in adults both a 5-6 month (2-1 weekly sessions,
respectively) training of Paneurhythmy and a 6-month (March — September) practice of
Paneurhythmy had led to significant improvements in the static and dynamic balance of both the
young and older practitioners (range of age18-68) [2]. The analysis of Paneurhythmy exercises
shows that they poses the necessary features to improve successfully one’s static and dynamic
balance, because there are many Paneurhythmy exercises with a reduced base of support, with
movement of the center of gravity (control of the body position, while standing and moving in an
upright position) as well as exercises stressing the postural muscle groups.2 These are
recommended features of a balance exercise designed for frequent fallers or individuals with
mobility problems [21, 22]. Sherrington et al. [20] recommended that falls prevention exercise had
to target both the general community and those at high risk for falls. We consider that the practice
of Paneurhythmy is an excellent tool for falls prevention exercise targeting both the general
community and those with moderate risk of falls who are able to walk independently. For the last
mentioned is advisable to start with an adapted course in basic training of Paneurhythmy in order
to increase gradually the requirements for balance and endurance. Paneurhythmy can provide a
moderate or high challenge to balance and can easily be undertaken as recommended at least 2
hours because it is pleasant, socializing and with powerful positive influence on psychological state
[2]. That is why it will be very interesting to study the impact of Paneurhythmy on reducing the risk
of falls in physically active older people.

Although no amount of physical activity can stop the biological aging process, there is an
evidence that regular exercise can minimize the physiological effects of a sedentary lifestyle and can
increase the active life expectancy by limiting the development and progression of chronic diseases
and disabling conditions [21]. Ideally, practice for healthy aging should include a combination of
aerobic, strengthening, and flexibility exercises [21]. Paneurhythmy is an excellent practice for
healthy aging, because it contains non-traumatic, aerobic and strengthening exercises good for
maintaining the flexibility. Additionally, it significantly improves the balance in middle aged [2]
and we foresee it as suitable for effective early prevention of falls in elderly people.

Paneurhythmy as an attractive physical activity in health-promotion settings

Physical inactivity is now identified as the fourth leading risk factor for global mortality.
Physical inactivity levels are rising in many countries with major implications for the prevalence of
non-communicable diseases and worsening of general health of the population worldwide
[24]. Physical inactivity is estimated as being the principal cause for approximately 21—25% of the
breast and colon cancer burden, 27% of diabetes and approximately 30% of ischemic heart disease
burden.

Health-related behavior changes are increasingly important because many health conditions
are becoming more chronic and less susceptible to biomedical interventions [25]. Beneficial
changes in health-related behavior such as physical activity is part of the primary and secondary
preventive health care, i.e. an important mechanism for maintaining health.

Paneurhythmy is an accessible, pleasant and effective group outdoor physical activity. So, it is
easier to practice it on a regular basis and for years. The regular practicing of Paneurhythmy may
help the primary and secondary prevention of major non-communicable diseases such as obesity,
coronary heart disease and type 2 diabetes, in which the physical activity is a proven protective factor.

There are many exercises and activities which have a complex impact on health and positively
affect both the physical and the mental state, even the social welfare of the practitioners. Physical
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activities such as Paneurhythmy, which are significantly improving all aspects of health, have a
higher overall health positive.

Because of its unique harmonious combination of components (movement, music, speech,
socialization, contact with Nature and philosophy) even a 5-6 month Paneurhythmy training for
beginners has a strong positive impact on the mental health of the practitioners [2]. Controlled
researches revealed that a basic training in Paneurhythmy in the course of 5-6 months (2-1 weekly
sessions respectively) had reduced Perceived Stress and Depression and had increased Sense of
Coherence, Ego Resiliency, Optimism and Hope measured with popular psychological scales
adapted in the Bulgarian language (PSS, BDI-2, SOC, ER89, LOT-R and THS) [2]. Modern
controlled researches are showing the significance of these psychological risks or protective factors
for the major non-communicable diseases: depression [26,27,28,29], stress [30,31,32,33]
optimism [34,35,36] and hope [37,38,39,40].

Paneurhythmy is an effective mind-body-spirit practice for maintaining and improving
health and quality of life of social groups and countries, which have insufficient financial resources
for expensive preventive health care services [2]. It is extremely accessible regardless of the age,
financial condition or physical characteristics of the practitioners, because it can be performed by
people of age from 5 to 85 years, it does not require expensive equipment or facilities and it is also
suitable for people with certain chronic physical disorders. The movements involved in
Paneurhythmy are smooth, performed at a low absolute intensity and with short pauses between
the exercises.

Paneurhythmy possesses the potential to achieve significant results with minimum
investments and resources.

Conclusion

Paneurhythmy is a unique system of rhythmic group outdoors exercises for the human mind-
body-spirit unity. It puts the participants in touch with the higher forms of life such as beauty, arts,
virtues and Nature. It is a precious part of the Bulgarian spiritual treasury and the world cultural
and spiritual heritage. Nevertheless, we are still at the dawn of its research and dissemination.
Paneurhythmy is a very pleasant and effective practice. It validates the ancient maxim "A healthy
mind in a healthy body". In an accessible and gracious way the regular practice of Paneurhythmy
can improve the physical, emotional, mental and social condition of the individual.
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AnHOTamuA. PacTyiee Ynciio HAYIHBIX IMyOJIMKAIUN U UCCIEA0OBAHUIN U3yJalOT MPAKTUKH
¢ I00aJIbHBIM BO3/EHCTBUEM Ha 37I0POBbE UesioBeKa. Kak OTHOCUTEIbHO HOBasl MPAKTHUKA TeJjla U
yMa NaHEBpUTMHUA ABJAETCA HaUMeHee W3BeCTHBIM U HauMeHee HW3y4eHHBIM B CPaBHEHUU C
AQHJIOTUYHBIMU JIeATEJIbHOCTAMY, Kak Hora u Taii-uu. IlaHeBpUTMHA 35TO YHUBepCAJIbHAA
JIBUTaTe/IbHAs IPAKTUKHU, KOTOpas MOXKeT OOBeAUHUTH JIIO/Ie, HE3aBUCUMO OT HX Pachl, IO0Ja,
BO3pACTa, HAIMOHAJIBHOCTH U PEJINTUU. DTO YHUKAJIbHAA CUCTeMa TMMHACTUYECKUX My3bIKaJIbHBIX
yIpaKHeHUH, BBIIIOJIHAEMbBIX HA OTKPBITOM BO3/[yXe KaK TIPYIIIOBas AeATeJbHOCTh. [laHeBpUTMUSA
ObL1a co3zmaHa Mexay 1922 u 1944 B boarapum Ilerpom [[piHOBBIM (1864-1944). IlaHeBpuTMHSA
“MeeT ITyOOKUH (PrIocoPCKU CMBIC M TADMOHUYHO COUETaeT B cebe My3bIKY, IBUKEHHE, MbICJIb
U CJIOBO. YUACTHHUKH IMO/EPIKUBAIOT BEPTUKAJIBHOE M XOPOIIO COUTAHCUPOBAHHOE IOJIOKEHUE,
JIBUTasCh mapamu 1o Kpyry. Kaxkyioe m3 ympakHeHUMU ITaHEBPUTMHUU IIOKa3bIBAeT OCHOBHYIO
dunocodckyio uze0, BbIpa’KeHHYIO UYepe3 ero MMs, JIBUKEHUM, My3bIKU U JIUPUKU €ro MeCHU.
JIBI>KeHUs NaHEBPUTMUU IUJIaBHbIE U CJEAYIOT My3bIKaJbHbIE PUTMBI, KOTOPblE HCIOJHEHBI B
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MEIJIEHHBIX KW YMEDPEHHBIX TEMIIaX. B HaCTOHHlefI craTtbe O6CY)K,IL3IOTCH B3IJIAAblI aBTOpPaA
MIAaHEBPUTMHUU KacaloIux ee Ieiedl u adpdekra, oHA TaKKe JaeT IpecTaBIeHre 00 OCHOBHBIX
KOMIIOHEHTAaX IIAaHEBPUTMHHU H IIEPEUYUCI/IAECT HEKOTOPbIE N3 I/ICCJIe]_IOBaHI/II‘/JI (0] HefI. pra)KHeHI/IH
[TaHEBpUTMHUM JIETKO HCIIOJIHATh, HE3aBUCUMO OT Bo3pacra, (UHAHCOBOTO COCTOSHUS U
(pusuUecKUX XapaKTEPUCTHK IMPAKTUKYIONUX. [laHeBpUTMUSA NPUATHBINA U OYeHb 3(PPeKTUBHBIN
METO/T BBEJIEHUS B JIEUCTBHE ApeBHUM adpopu3M "310POBBIH /IyX B 3/I0POBOM TeJie'.

KiroueBblie cJIoBa: yIIpayKHEHUA Ha BO3/yXe, IPAKTHUKA TeJla U yMa, baiaHce, Cuxudeckoe
37I0pOBBE; OosrapcKasi TMMHACTHKA.
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Abstract. There is a lack of scientific research and articles which analyze professional
athletes’ ethics. The main purpose of this article — to analyze the ethics of professional athletes and
compare the results with the remaining part of the sports community. The study is based on a
quantitative survey, which was conducted with 115 (65 men and 50 women) sport community
members. Participants’ age in this study ranged from 16-43. The respondents were divided into two
groups: test and control. The population of the test group consisted of 41 (23 men and 18 women)
professional athletes. The test group’s age in this study ranged from 16-36. The control group
consisted of 74 (42 men and 32 women) sport management and training systems students.
The Control group’s age ranged from 19-43. The study observed one statistically significant
difference (p <0.01): the test group has lower ethical evaluation of autonomy than the control
group.

Keywords: philosophy of sport, morality of modern sport, sport.

Introduction

In 2002 CCSE (Canadian Centre Sport of Ethics) conducted a social survey in order to assess
the impact of sport on youth values. The social survey helped by classifying youth social
environments in which moral values are most successfully formed: family (50%); sports
community (40%); school (32%); friends (29%); church and religion (22%); professional sports
(17%); music and entertainment industry (14%) [1]. CCSE social survey revealed the contradictory
public opinion. Community sports have always been received well by the general public. However
professional sports receive a cynical and negative response due to corruption.

The values of professional sports and community moral values do not always coexist
together. That is why sport critics have criticized the negative historic and cultural progression of
modern sport for decades [2, 3, 4]. Harmony between professional sports and public moral values
has been a fundamental problem in the philosophy of sport [5]. Every professional athlete has his
own personal beliefs, how to behave in the community and during the game [6]. However,
professional players feel the sense of responsibility to form only a positive image of a professional
athlete [7, 8].

The main focus of Lithuanian sports scientists - amateur athletes and educology issues [9,
10], although professional sports are socially the most visible part of sports. Though Lithuanian
sports scientists try to publish articles about the professional sports’ cultural and moral issues [11],
however, there is not enough extensive research or articles about moral values and behavior of
professional athletes.
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Scientific novelty: the present research will provide the first thorough analysis of the
components of sports ethics among professional athletes.

The aim of the research is to analyze the ethics of professional athletes and compare the
results with the remaining part of the sports’ community.

Research methods

Participants. 41 professional athletes (22 men and 18 women), 3 basketball teams and 1
soccer club participated in the quantitative survey. These professional clubs compete at the highest
sports league in Lithuania: “A lyga” ( Lithuania Football League); “NKL” (National Basketball
League); “LMKL” (Lithuanian Women’s Basketball League). Professional athletes were assigned to
test group called “players”. The age of the test group ranged from 16 - 36 years.

74 students of sport management and training systems study program (42 men and
32 women) also participated in the quantitative survey. All of the students were assigned to the
control group called “coaches/managers”. The age of the control group ranged from 19 - 43 years.
A total, 115 sports community members (65 men and 50 women) participated in the quantitative
survey. The age of respondents’ ranged from 16-43 years.

The questionnaire of quantitative survey was created by researchers from "Gdansk University
of Sport and Physical Education” [12]. In 2012, the researchers Ziotkowski, Strzatkowska, Saklak,
Zaranska and Bonislawska, published a questionnaire of sport ethics. Its internal consistency was
approved by SPSS statistical calculations (Cronbach’s alpha (0.891)). The questionnaire consisted
of 52 issues. The respondents had to evaluate the situations in 7 - point scale (from -3 to 3).
The respondents’ answers were classified in five ethical codes: ethics of autonomy; ethics of
collectivism; ethics of common good; ethics of dignity; ethics of productivity.

Ethics of autonomy. Central value - goodness of another individual. Cardinal virtues - respect
for prosperity, law and freedom of individuals; helping other people and loyalty towards
individuals. Major sins are doing harm to others, violating rights (physical, psychological, moral)
and disloyalty to people.

Ethics of collectivism. Central value — good of a social group. Cardinal virtues — respect for
goodness, law and interests of a social group; sustaining group’s integrity, loyalty towards the
group. Major sins - acting to the detriment of a group, disloyalty, breaking group’s integrity.

Ethics of common good. Central value — prosperity of a community as a whole. Cardinal
virtues - respect for norms of which the society is beneficiary as a whole, even when a specific
individual or social groups gain nothing or they lose. Major sins are violating norms of which the
society is beneficiary, even when a subject, a specific individual or social groups gain nothing after
obeying them.

Ethics of dignity. Central value — living with dignity. Cardinal virtues - spirituality, honor,
contempt for material values, sustaining integrity (of class, of caste). Major sins - loss of “honorable
capability”, improper form, pursuit of material values, changing time - honored customs.

Ethics of productivity. Central values — production of good. Cardinal values - usefulness,
effectiveness, economy, success. Major sins are lack of productivity, laziness, waste of values and
time.

Participants were asked to record their sociodemographic variables such as gender, age,
and sport team. The survey was conducted in compliance with the ethical principles and
applicable legislation, i. e. each respondents was explained the goal of the study and was ensured
that the questionnaires were anonymous. The duration of the survey was 25 minutes.

Statistical analyzes were performed by using SPSS 22.0 program for the Windows's
operating system. The data were processed by Mann—Whitney U test.

Results
The mean scores results of the both groups are presented in Table 1.
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Table 1: Mean scores of five ethical codes among players (n=41) and coaches/managers (n=74)

. Mean scores of ethical
. Mean scores of ethical
Ethical codes codes among
codes among players
coaches/managers

Ethics of autonomy 3.98 4.29
Ethics of dignity 3.95 4.04
Ethics of collectivism 4.01 4.09
Ethics of common good 3.89 4.00
Ethics of productivity 4.37 4.29

After the evaluation of quantitative survey results of test group (players) and control group
(coaches/managers) (Table 2) the study observed one statistically significant difference (p < 0.01).
The test group (players) had a lower ethical evaluation of autonomy than the control group
(coaches/managers). The analysis of the evaluation of dignity and common good resulted in the
lower mean scores in case of players but there were no statistically significant differences between
players coaches/managers (Table 2).

Table 2: Statistical comparison between players (n=41) and coaches/managers (n=74)
characteristics of five ethical codes

Ethical codes U ol
Ethics of autonomy 0884.50 0.00
Ethics of dignity 1277.00 0.16
Ethics of collectivism 1286.00 0.18
Ethics of common good 1193.00 0.06
Ethics of productivity 1374.50 0.40

*Note. U — Mann-Whitney U statistics score, p — level of significance.

Discussion

Research results confirm a provision that modern sport does not have the interface points
with moral character improvement. Even if sport does promote courage, cooperation, perseverance
and self-discipline, it is not clear that these character traits will transfer to other areas and contexts
of life — and so count as moral virtues proper. On account of the competition, a sport tends to
generate an in-group and an out-group, to whom words like 'hate' and 'beat’ are often applied [13].

A significant part of people in western civilization are convinced that tolerance in the world of
globalization, in the world of moving people and their cultures, is a social necessity. The necessity,
natural or social, is not discussed but respected. [14]. But tolerance does not always mean moral
values. It shows that at the level of values, all events, including humans, are equivalent to the
extent. They can be treated as means for the sake of better life, security, greed, production,
technical progress, genetic manipulation, and even social functioning [15].

The fundamental problems in ethics of autonomy are much more complex than cheating or
unsporting behavior [16]. Describing some behavior as cheating is typically little more than
expressing strong, but thoroughly vague and imprecise, moral disapproval or condemnation of
another person or institution about a wide and ill-defined range of improper advantage-seeking
behavior. For the purposes of any serious discussion about improper conduct in sport (or
elsewhere), we should avoid the concept and focus on deeper issues [17].
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The existence of the obligation to follow rules in sport is widely accepted, but there are only a
few studies that provide accounts that justify it [18].

Conclusion

1. Cultural field of modern sport has potential to change ethical values of other community
members.

2. Players had a lower ethical evaluation of autonomy than the control group
(coaches/managers). Members of sports communities are not responsible for lower ethical
evaluation of autonomy.
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OTHOCUTEJIBHOCTH CIIOPTUBHOM 3TUKH!: TOYKA 3PEHUA CIOPTCMEHOB
U IIPE/ICTABUTEJIEN CIIOPTUBHBIX COOOIIECTB
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44221 1. Kaynac, yi1. Cniopto, 6
E-mail: andrius.kardisauskas@gmail.com

AnHOTamuA. B Hacrosilee BpeMs CYIIECTBYET HENOCTATOK HAYUYHBIX HCCJIEIOBAHUH,
KOTOpbI€ TOCBSAINEHb aHAJINU3y BOIPOCOB CIIOPTUBHOM 3TUKHU. OCHOBHas I€JIb YTOU CTAaThbU —
MMPOAHAJIM3UPOBATh OIEHKY CIOPTUBHONM OTUKH C TOYKH 3PEHHUSA CIOPTCMEHOB U JAPYTHX
IIpeJICTaBUTEJIEN CIIOPTHUBHBIX coobiecTB. O0BbeM BHIOOPKH JJIs UCCIIEIOBAHUA — 115 (65 MYy>KUYNH
U 50 JKEHIWH) IMPEICTAaBUTEIEd CIIOPTUBHBIX coo0ImecTB. Bo3pacT yJacTHUKOB B 35TOM
HCCJIEJTOBAHUHN COCTaBJIsI OT 16 710 43 JeT. PecroHAeHTHl ObUIH pasjieJIeHbl Ha JBE TPYIIIHI:
TEeCTOBYIO (HcceayeMyl0) M KOHTPOJIbHYIO. TecToBas rpymma cocTosia u3 41 (23 MyXYHH U
18 xeHIMH) MpodeCcCUOHAIBHO CIIOPTCMeEHA. Bo3pacT TeCcTOBOM IPYIIIBI B JAHHOM KCCJIEIOBAaHUH
COCTaBJIST OT 16—36 Jier. KOHTposIbHAs TpyIa cocTosiyia U3 74 (42 MyXYUH U 32 KEHIIUH)
CTYIEHTOB — OYAyIIUX TPEHEPOB M CIIOPTHBHBIX MeHEIKEPOB. Bo3pacT KOHTPOJIBHON TPYIIIIbI
BapbUPOBAJI OT 19 /10 43 JieT. BhIABIEHO, YTO B TECTOBOH TpyIIe IIOJIy4eHbI Oojiee HHU3KHE
ITOKa3aTeJI! 110 OIleHKe aBTOHOMUH, YeM B KOHTPOJILHOM TPYIIIIE.

KiaroueBsie ciioBa: ¢priocodusi Criopta, MOpab COBPEMEHHOTO CIIOPTa, CIIOPT.
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Abstract

The aim of this long study was to examine the pattern of change of boy’s anaerobic power
during the different stages of puberty.

82 sedentary scholar boys aged from 11 to 16 years agreed to been followed for 2 years, in
their schools. We proceed to measure the different anthropometric indicators. Stages of maturation
were estimated according to Tanner’s classification. The evaluation of the anaerobic process was
done through the speed-force’s test of Vandewalle. The results show that the majority of
morphological indicators of the population developed very significantly from the first to the fourth
stage of puberty. The transition from the second to the third stage of puberty seems decisive in the
evolution of major morphological and physiological effort parameters. From stage 1 to stage 4 there
has been a very significant development (p<0.001) of Anaerobic Maximal Power (Wanmax) and
Maximum Force (Fo).

Among boys, the passage from the second to the third stage of puberty seems decisive in the
evolution of principles morphological and physiological parameters of the effort.

Keywords: puberty stages, anaerobic power, scholar boys, anthropometric indicators.

Introduction

Childhood and adolescence as transitions to adulthood, have a number of important features
that play a role in the possibilities of physical and mental effort.

The growth and maturation of speeds differ among children. A variety of factors can
influence the growth and maturation as genetic inheritance, nutritional history and overall health.
Regarding the effort capacity, it appears that puberty brings substantial changes and distinct
physical potential in the same chronological age (GRODJINOVSKYA and BAR-OR, 1984;
MURASE, 1981. Aires et al, 2010). In contrast to adults, children and adolescents have the so-
called sensitive phases during which the optimal development of the main forms of effort can be
made to varying degrees and at different times. Physiologically a pre-pubescent child is
characterized by a relatively well developed aerobic metabolism compared to adults. Aerobic
maximum opportunities and muscle oxidative enzyme activities deviation (Krebs cycle) are equal
and even often superior to those of adults. Instead lactic anaerobic metabolism is commonly
regarded as inefficient and immature pre-pubescent ages. The maximum power characterizes the
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energy sector and its measurement has long been a definite interest in monitoring and improving
anaerobic physical skills in different sports. Furthermore anaerobic metabolism of children is
relatively little studied; Yet the spontaneous physical activity in children is largely made up of short
sprints where anaerobic metabolism is widely sought. Measuring the power of anaerobic
metabolism becomes important in children since it is the ideal time to detect young talents and
guide them towards explosive sports. The increase in lactic anaerobic power and alactic was found
according to age (GRODJINOVSKYA and BAR-OR, 1984; MURASE 1981). Some recent research
question this immaturity of anaerobic system during childhood (RATEL and Martin, 2012). The
muscle glycolytic enzyme activities are always lower than those of adults. The anaerobic ability,
unlike aerobic abilities seems closely related to muscle mass, as well as other factors such as muscle
architecture, fiber composition, substrate availability, accumulation of metabolites (lactic acid),
metabolic cycles and their activity levels (KEMPER, 1985; Tanner, 1962).

Intense and persistent efforts, with above maximum intensities (> VO2max), are frequently
encountered in team sports and are mostly made spontaneously by the children. The adaptation
and evaluation of workouts or physical education and sport for a better physical performance
without harming the health of young practitioners is one of the major concerns of sports educators.
To account for the effects of puberty and considering the significant changes that accompany
adolescence we studied the maximum anaerobic power based on the five stages of pubertal Tanner
staging (1962). These stages take into account the state of maturation of sex organs and
development of body hair. The purpose of this study is to assess anaerobic power of Algerian
schoolchildren non-athletes during their biological development.

Materials and methods
Eighty-two (82) sedentary college boys aged 11 to 16 years participated in the study after
parental consent. The protocol was carried out within their school.

Protocol
Each subject was examined before being allowed to follow the following protocol which was
used on three occasions over a period of two years:

The following anthropometric measurements were taken:

- Assessing the height using a fathom;

- Assessment of body weight using a balance type HB-LOs5;

- Measurement of the perimeters of the body (maximum perimeters biceps, thigh, calf) using
a tape measure;

- Measurement of four skinfolds (biceps, triceps, subscapular, supra-iliac) with a pair of skin
folds (type Harpenden);

- The percentage of fat (% PF) was obtained by the method of four skinfolds in the words of
Durnin and Rahaman (1967);

- We calculated lean body mass (LBM) :(LBM = mass -% PF / 100);

Anthropometric measurements were all carried out on the left side of the body by the same
examiner.

Determination of pubertal stages according to Tanner staging (1962). These
indices distinguish five maturation levels characterizing the sexual modifications
undergone by the growth path in body:

- Stage 1: existence of pubic fuzz. Testicles, scrotum and penis size even in childhood;

- Stage 2: a few scattered hairs, long, straight or curly at the base of the penis. Increasing the
volume of the

scrotum and testicles. Volume penis little or no change;

- Stage 3: denser hair, thicker and curlier extending little above the pubic symphysis.
Scrotum and testicles as

well as increase penis length;

- Stage 4: adult appearance, but the hair region remains less extensive (no extension to the
thighs). Penis
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Enlargement and development of the glans. Testes and scrotum continue to grow. Dark
color;

- Stage 5: hairiness has adult appearance location and quantity. Extension of the hair region
thighs. Adult

genitalia.

Evaluation anaerobic process by the test Force-speed Vandewalle (1989): for test-load speed,
we used a cycle ergometer weight type Monark (894th model, Sweden). This was linked to a
computer that calculates micro among other peak power output. The test is performed on a cycle
ergometer whose wheel undergoes a braking force caused by tensioning a strap in proportion to the
weight hanging on the end. A resistance of 4 kg is imposed on the first attempt and will grow from
2 in 2 for the following efforts up to 12 Kg. The subject makes the sprint 6 seconds maintaining the
sitting position. Five events, with a different strength, are performed. The test is stopped when the
speed reaches 9o revolutions / min. A passive recovery 3 to 5 minutes is required between levels.
Fo values (maximum force), Vo (maximum speed) and Wanmax (Maximum Power), are directly on
a graph.

Statistical analysis

The results were expressed by their average and standard deviations based on the pubertal
classification. We conducted analyzes of variance (ANOVA) to study the evolution of the various
parameters at different stages of biological maturation.

Results:
On the morphological parameters as shown in Table 1, we found a very significant change in
all indices from first to fourth pubertal stage (S1 to S4) except for percent fat (% PF).

Percentage| Lean Body
of Fat Mass
Pubertal Stages AGE |HeightWeight| (% P.F.) (LBM)
(an) | (em) | (kg) (kg)
S1
(n=13) 12.30|150.46 | 43.38 10.74 38.42
+0,6| +7,13 | £ 8,26 + 4,84 + 5,63
S2
(n=32) 13.15 | 155.30 | 44.36 7.72 40.24
+0,7|+732| £8,13 + 4,63 + 6,35
S3
(n=23) 14.04| 163.11 | 52.61 9.8718 46.49
+0,8| £6,01 | £9,19 + 7,84 + 6,80
S4
(n=14) 14.99|168.00| 56.31 8.72 50.93
+0,6| £5,7 | £6,88 + 2,55 + 5,87

Table 1: Morphological clues as pubertal stages

In general it was found (Table 2) from stage 1 to stage 4 there has been a very significant
change (p <0.001) Anaerobic Max Power (Wanmax) and the Maximum Strength (Fo).
The evolution of the Maximum speed (Vo) was less significant (p <0.05) during the same interval.

Pubertal Stages Wan max Fo Vo
(watts) (kgf) | (trs/mn)
S1
(n=13) 265.97 7.56 173.12
+ 64,03 + 2,28 + 83,35
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S2
(n=32) 327.02 9.65 147.61
+ 100,55 + 2,41 + 20,35
S3
(n=23) 448.61 10.92 172
+104,72 | +2,38 + 21,30
S4
(n=14) 544.50 14.38 168.51
+ 116,46 + 5,87 + 20,88

Table 2: The physiological indices according to pubertal stages

The most significant (Table 3) were identified from S2 to S4, especially between stages 2 and
3 for the indices of the Anaerobic Max Power (Wanmax) and Vo (P <0.001), and to a lesser degree
Fo (P <0.05).

Pubertal
Stages S1-S2 S2-S3 S3-S4 S1-S3 S2-S4 S1-S4
FP FP FP FP FP FP
Wanmax 4.10 * 22,33 ¥¥* |7 58 ** 19.66 *** | 24,09 *¥** |25 88 **¥
Fo 7.19 ** 4.31% 7.51 ** 8.96 *** |110.29 *** |11,75 ¥¥*
Vo 2.76 ns 20.84 *** | 0.27 ns 3.65 * 11.71 *** |2.92 ¥

Table 3: Evolution of physiological indices for all intervals of pubertal stages

Discussion

The results show that the majority of morphological indices of the study population evolved
very significantly from the first to the fourth stage of puberty. These results are similar to those
found by various authors (Astrand 1976; Pineau, 1991. Weltman et al, 1986; ZAUNER, Maksud and
MELICHNA 1989). This trend is more significant between stages 2 and 3, which is at the peak of
growth often reported by several studies (BUCKLER, 1990; Kemper, 1985; Weltman et al, 1986;.
Ortega et al. 2011).

As against this, notes the absence of a significant change in the percentage of fat (% PF) and
its relative stability as reported by some researchers (Armstrong et al., 1995, HERTOGH,
MICALLEF and Mercier, 1992). This can be explained by dietary habits in connection with the
social conditions that do not favor the emergence of a morphotype with significant fatty layer.

One notes a very significant increase (p <0.001) of the maximal anaerobic power (Wanmax)
particularly between stages 2 and 3 as observed in several studies (HERTOGH, MICALLEF and
MERCIER, 1992; Lacour, 1992; Delgado, and ALLEMANDOU PERES, 1992 and 1993; VAN
PRAAGH, 2007). As to the maximum force (Fo) of the peak increase (p <0.001) is located between
stages 3 and 4, that is, a little later than the Wanmax as has been noted by several authors
(KEMPER, 1985; Pineau, 1991; BUCKLER, 1990).

Thus, these indices (Wanmax and Fo) can be faithful indicators for the sporty orientation,
monitoring and evaluation of the effect of training during puberty (Van PRAAGH 2007; MAYLIST
AMAS et al., 2002; VAN PRAAGH, DORE, 2002). Otherwise the very significant change (p <0.001)
of the maximum speed (Vo) between stages 2 and 3 in parallel with the substantial increase of the
Wanmax and Fo is indicative of severe muscle biochemical changes related to the metabolism
anaerobic glycolysis described in the literature (HERMANSEN and OSEID 1971; DUCHE, BEDU
and VAN PRAAGH, 2001; MELICHNA et al., 1983). In this sense several authors (Pineau, 1991.
Weltman et al, 1986) showed that at this stage of sexual maturation, hormone secretion,
particularly the increase in testosterone levels in males affects the great changes that appear in
maximal strength and speed-strength and anaerobic capacity. The maturation may be a factor
behind the increase in anaerobic power alactic (DUCHE et al., 2001). According VAN PRAAGH
(1990) that power in young children is significantly lower than in adolescents and adults in
absolute and relative terms. The growth of androgen production is almost simultaneous with that
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of the maximum force. Pubertal phase is a pivotal period corresponding to a sudden production of
sex hormones with anabolic properties which allow the development of the musculature
(Armstrong et al., 2000; Degache et al., 2010). Also suitable training in strength and speed
especially in the pubertal stage is of paramount importance for the future development of the
performance of adolescents (KEMPER and NPV of KOP, 1995, KHIAT and MEHDIOUI, 2000;
MANNO 1990 ; AMAS et al, 2002).

Conclusion

It appears that genetic dispositions appear to be involved for a significant part in determining
the physical performance requiring aerobic metabolism and / or anaerobic. The transition from the
second to the third stage of puberty seems decisive in the evolution of the main morphological and
physiological parameters of effort (TOMKINSON, 2007; ALMUZAINI, 2007). For ethical and
methodological reasons there are few studies (in particular longitudinal) on anaerobic capacity of
children and adolescents .In the future the use of the technique of nuclear magnetic resonance
(NMR) should offer interesting opportunities investigation of stress metabolism in children.

Objective assessment of physical abilities depending on the biological maturation stage thus
proves to be a key and essential element of the training process, present in all stages of its
development to edit, correct, adjust, select and / or guide preparation of the young athlete in a
manner best suited to its potential.
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Abstract

In this article we examine different analytical relations, describing the process of
development motional skill in sports. It is shown, that this process can be described as an
exponential function where changes of results in sports depend on duration of training or amount
of training, as Pareto distribution and Verhulst logistic function.

As a result of the research of power functions, which approximate competitive results of four
mini-golf players within 5 years, we established a criteria of development of motional skills in the
form of scree.

It is found, that the power function is the best one for describing improvements of sport
achievements on the stage of primary training (1-2 years of training), and exponential function
better fits for stages of perfecting of skills and sport mastery (more than 4 years of training).
During the immersed training both models have precise enough approximation from 10-th to 70-th
competitive round. Besides, all the data on sport results, starting from the very beginning of
training, must be taken in the account during the process of modeling and forecasting of sport
achievements.

Offered models and criteria can be used for establishing of rated norms and forecasting of results in
kinds of sport with primary demonstration of coordinating capabilities of accurate performance of
purposeful motions.

Keywords: criteria of scree, regularity of development of motional skills, Hirsch index,
Pareto distribution, Verhulst equation, golf, mini-golf.

Introduction

Development of skills and abilities is the most discussed issue in different pedagogical
researches. In the scientific online library ‘eLibrary’ there are over 800 publications related to the
key-word “motional skill”. Terms of “skill” and “ability” as well as different aspects of their
development in different kinds of activities and in different conditions of testees [1, 2, 3, 5, 6, 8, 12]
are discussed in these researches.

Even so, despite many publications about this issue, regularity of development of motional
skills and abilities in the form of analytical relations practically was not revealed. It was
V.A. Plahtienko [11], who first established a graphical form of regularity of development of motional
skill depending on the amount of training exercises. The form of the graph resembled a hyperbola,
which values declined whereas the amount of training grew up, what proofed the improvement of
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sport results and increase the extent of maturity of motional skill. It is mentioned in monograph of
V.G. Nikitushkin [10], that the form of this graph can be described with exponential function of time.

In the work of O.N. Khudoley [13] there are given similar analytical expressions for extent of
development (level of training) of motional skill of gymnasts depending on the amount of
completed work, the number of repeats and other parameters of training affects in the form of
Verhulst logistic function [14].

Materials and methods
In our works [5, 6] after long-term observation of improvement of the result in golf and mini-
golf it was established that relation of the result R on the amount of played competitive rounds X
looks like (figure 1):
R=R, e*X, (1)

where R, stands for the result of mini-golf player, defined by inborn and obtained coordinating
abilities to perform accurate actions; k stands for a coefficient, which describes educability of a
sportsman, and which is equal in number to average increment for one round of game.

Those relations were set for results given by three sportswomen on official competitions held

on the same golf field during 2009-2015 years. Overall for this period those sportswomen played
from 79 to 107 rounds with 18 holes in each round in 20-25 competitive matches.
Similarly to exponential decay, which completely looks like (1), k is a probability of improvement of
the result during the round relatively to initial result Ro. Similarly to technical systems k, which
stands for sensitivity of the system, is a value reversed to period of time, in which the signal
(reaction of the system) changes in e times.

53
45 ¥ = 37,104e70005

R® =0,6405 Y = 50,892 01
43 R*=0,6522

38

result

33

28

23

18

a 20 40 60 280 1

number of rounds

Figure 1. Alteration of the results in mini-golf depending on the number of rounds played
(on the example of one sportsman 2009-2015 years)

Organization of the research

At the same time, approximation of given long-term observations of sport achievements with
the power function like R=(Xn/x)k is as accurate as approximation with the exponential function.
Unlike exponential function, power one better describes increment of the results on the stage of
primary training, which is the stage of development of special motional skills. A distribution, also
known as Pareto distribution, describes many different facts with good approximation: distribution
of cities depending on the number of inhabitants, frequency of using of words in different languages,
ratio of mastery and mass character in sports, dependence of quantity of muscular moment of force
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on stimulation frequency, dependence of maximal value of excitation of heart muscle on duration of
stimulation, dependence of labor efficiency on tiredness during the training etc. [7].

Results and discussion

Graph R(x) has two distinctive sectors. Typical feature of the first one is a fast decline of
values of R(x) from left to right till some point, tangent to which crosses axles 0X and oY with angle
135° (pic.2). On the second sector gradient of decrease of R(x) declines. Derivative of R(x) at this
point equals to -1. In factorial analysis coordinates of this point are named criteria of scree (Cattell,
1966 [4]), and in analysis of publication activity this point is named Hirsch index [10]. Location of
this point on the graph, which describes alteration of sports performance depending on the amount
of training exercises, will match to the moment of regress of sports results. In the mini-golf location
of this point matches to II-III junior rank, to the amount of training affects needed to develop
special motional skills. Usually it takes a year of training to fulfill those sport standards, if a
sportsman trains 2-3 times a week.

Xm equals to minimal amount of training affects needed to achieve the absolutely best result:
18 hits in 18 holes, within which the researched system stops reacting on further increase of
impetus x. For example, of impetus on pic. 2, where Xm=74 200 000 000 (seventy four billions
competitive rounds). If a sportsman participates in several dozens of competitions annually, it will
take him several billions years of sport career to achieve such results. That is why mathematical
model of achieving high results in mini-golf in the form of power function is unsuccessful. Of
course, in real life it takes much less time to achieve the absolutely best result. It takes around 6-8
years of regular training.

If we use an exponential model, than the number of competitive rounds needed to achieve an
absolute result X, equals:

Xm=-1/k(In18-In Ry). (2)

And for the sportsman, whose results are described by the graph, X, equals to 145
competitive rounds, what accords to 7 years of competitive activities.

Basing on pic.1, graphs of power and exponential functions cross somewhere within 70-th
round. It matches to approximately 5-th year of training and completing (attestation) of I senior
rank. It means that intersection point of those two functions can serve as a criteria of development
motional skill or, in other words, of the extent of mastering of the motions, that are performed
vastly automatically, unconsciously [1, 6].

Summary

To sum it all up, that the power function is the best one for describing improvements of sport
achievements on the stage of primary training (1-2 years of training), and exponential function
better fits for stages of perfecting of skills and sport mastery (more than 4 years of training).
During the immersed training both models have precise enough approximation from 10-th to 70-th
competitive round. Besides, all the data on sport results, starting from the very beginning of
training, must be taken in the account during the process of modeling and forecasting of sport
achievements. As we didn’t make such observations (starting from the first year of training) in our
research, we haven’t succeeded in approximating of alterations of sport results during the period of
time using sigmoid logistic function [14].
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Flgure 2. Location ot criteria of scree on the graph ot alteration ot sport results

Offered models and criteria can be used for establishing of rated norms and forecasting of
results in kinds of sport with primary demonstration of coordinating capabilities of accurate
performance of purposeful motions.
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Abstract

Rapid weight loss and weight cutting are two widely used methods to reach competition
weight; Sauna and dehydration as well as sweating through physical activity are very common.
Many athletes with specific weight classifications such as wrestling, judo, and weight lifting want to
participate in competitions 6-8 % below their normal weight. The aim of this study was to present
an example of the quantitative contribution of modern sport biomechanics. The results showed
that rapid weight loss could affect elite wrestlers ‘performance techniques. These tests were
performed in three, phases: pre-test (without dehydration), post-test1 (dehydration 3.5 %), and
post-test2 (18 hours after rehydration). Thirteen experienced and elite wrestlers who had been
training for 8 years participated as subjects (age 18.38 +1.32yrs, height 1.70+0.04 m; body mass
71/111+11.80 kg). Reflective body markers attached all of the subjects’ joints, and they performed
single-leg takedown in front of three cameras (hero 3 @15fps/1440 p). 3D motion analyses method
measured linear and angular kinematic characteristics were evaluated by Skillspector
(1.3.2 version) software. Statistical analysis via the parametric and non-parametric Wilcoxon Rank-
sum test and Repeated Measure test showed significant differences between the single-leg
takedown techniques. The finding demonstrated negative effects on shoulders, pelvises, and knees
linear max velocity, position, and angular max velocity.

Keywords: dehydration, 3D video analysis, velocity, position, angular velocity.

Introduction

Wrestling is one of the Olympic sports and is popular around the world. So far, very little
research has been done on the characteristics of the biomechanics of this sport. Biomechanics is
the science that studies the structure and function of biological systems using laws and methods of
mechanics, and the result of this science can be great help for athletes and coaches. Athletes have
weight loss with different purposes such as participation in a lower weight class, achieving a state
of perfect physical fitness, or increasing the level of sports performance. wrestling involve activities
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such as pulling, pushing, squatting, squeezing, and twisting, and single-leg takedown technique is
one of them. However, there is lack of scientific literature that examines the kinematic motions of
the wrestling techniques bilaterally (Evans, 2013; wang G, liou H, 2011).

Wrestlers practice these weight loss techniques believing their chances of competitive success
will increase; ironically; weight cutting may impair performance and endanger the wrestler’s
health. There are some facts indicating that the performance of complex tasks, such as those
involved in many teams, is also ruined at dependently low levels of fluid shortage. Most of the
researches have shown impaired dehydration power, strength, balance (static and dynamic),
endurance, and vital functions (Brausch, 2011; Lambert & Jones, 2010; Pettersson & Berg, 2014;
Sagayama et al., 2014; Savoie, Kenefick, Ely, Cheuvront, & Goulet, 2015).

Proving the negative effects of weight cutting in the implementation techniques of sports is
an important factor in athletic performance and injury prevention, especially in wrestling.
By investigation, the effects of dehydration on the biomechanical parameters can be a deterrent to
prevent dehydration among the wrestlers. A three-dimensional analysis has to be done for rotating
or more complex movements, such as wrestling, judo, soccer, gymnastic etc. Therefore 3D motion
analysis requires at least two cameras. Most movements require four or more cameras. This study
used three cameras, calibration frames, and body markers to analyze single-leg takedown
technique (Barbas et al., 2011; Franchini, Brito, & Artioli, 2012; Goulet, 2011; Imamura, Hreljac,
Escamilla, & Edwards, 2006; Rita S, 2006).

During a match, besides the ability to act a technique such as single-leg takedown skill,
dehydration may impair performance in wrestlers and defeat may be the result. By studying the
kinematics of the single-leg takedown technique, as well as the differences between execution by
guards and non-guards limbs, coaches and athletes will gather very useful information.
The information will result in technique effectiveness in matches and a reduction of dehydration
method. We can measure the joints and segments of linear kinematics such as velocity, position,
acceleration before dehydration, and after rehydration and angular parameters (Imamura et al.,
2006; Payton, Bartlett, & British Association of Sport and Exercise Sciences., 2007; Roger, 2007;
Shan & Zhang, 2011).

Method

1. Methodology: researchers used the experimental and laboratory method by selecting two
groups, sauna group, and active group.

2. The research sample:

Thirteen male elite wrestlers were recruited from YOL SPOR| gym, to participate in this
study, they were in training camp. The mean age, height, and weight were 18.38 +1.32 yrs,
1.70+0.04 m, and 71/111£11.80 kg, respectively. All participants were free of injury or illness, and
they used their guard side of their body as their dominant side and the unguarded side as their
non-dominant side. The experimental protocol was performed in accordance with the Declaration
of Helsinki for human experimentation and was approved by the university of Ataturk ethical
committee. The subjects from the gym read and signed the informed consent form.

3. Measurements

All subjects participated in a pre-test, and a first and second post-test and did a single leg
takedown technique 3 times, and all of the movements were done without a competitor.
Implementation of techniques is very common among wrestlers. The experimental group sat in the
sauna three times for a period of 60 min. (3x20 min) and submitted their weight variations.
Calibration cube, high-speed camera, and reflective markers were used for video analysis.
The authors at university built calibration cube. Reflective joint markers were placed on both sides
of the body at (right/left acromion, Lateral epicondyle of the humerus, wrist-ulna, ASIS, knee,
ankle, toe must be parallel with heel marker). Video recording was done with high-speed digital
camera hero three@15fps/1440 p; Skillspector (Version 1.3.2) software was used for 3D video
analysis. Full body model with 14 points was used for calculating kinematic parameter of
movements. The following measurements were taken: linear and angular kinematic (points
velocity, position, angular velocity). Data smoothing was done with the help of frequency filter.

4. Procedure

Testing was carried out in the YOL SPOR gym in Turkey/Erzurum with in a 2-day period,
starting at 14:00 o’clock up to20:00 under the following environmental condition: average
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temperature 25°C (minimum 23, maximum 27), and sauna temperature was 60-70°C. The cameras
and calibration cube were fixed on the wrestling mats and were synchronized with each other.
First camera was placed in front at 2.30m, and the second and third cameras were placed sideways
at 3m from the calibrated place on the mat; subjects voided their bladder as completely as possible,
and nude body weight and body composition were measured (Tanita, TBF-300A Body Composition
analyzer, Japan, weighing accuracy of +10g). Subjects participated in pre-test before dehydration.
Weight cutting procedures were tested on three occasions: 1) before sauna, 2) after three
consecutive sauna sessions (3 x 20 min at 60-70 °C, with 5 min rest interval), and 3) after 18 hours
rehydration period. Rehydration period was performed according to wrestling rules, meaning that
weight measuring was done one day before the matches. Rehydration period was controlled by the
authors based on the amount of the use of food and water package. Wrestlers done single-leg
takedown technique for three times; all movements were performed at maximum physical effort.

5. Statistical Analysis

The data are reported as mean + standard deviation. We have measured each factor three
times, so the average of this information was used as evidence. The normal distribution of data
was determined by k-s test. The parametric and non-parametric tests such As Repeated Measures
and Friedman were performed to compare the variables between pre-test and post-tests.
The researchers in this study had an independent sauna group with three tests (pre-test, first post-
test, and second post-test 18 hour after dehydration). The relationships between tests were
compared by repeated measures test. Statistical analysis was performed by IBM SPSS version 21.

Cameral

motion
i 0
>

Figure 1. Shows that Position of cameras and calibration cube during tests
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Figure 1a

shoulder velocty post-test!

Figure 2b

Shoulder

Figure 2c

Figure 2
Figure 2. shows that Variation of the shoulder linear velocity during pre-test and post-tests,
(Fig.2a) Left and right shoulder velocity in pre-test, (Fig.2b) Left and right shoulder velocity in
post-test1, (Fig.2c) Left and right shoulder velocity in post-test 2

Results

Body compositions were measured between tests. The body weight was 71.111+11.801 in pre-
test time and 68.034+11.410 in post-test1 after dehydration and 70.205+11.902 in post-test2 after
rehydration. This represented a mean dehydration of 2.84+0.34 kg. Water replacement during
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rehydration was 2.170+1.254 kg the results of which are given in table 1. The results of kinematic
parameters, a statistical analysis of variables showed that acute dehydration impact, right and left
shoulder velocity decrease significantly (p<0.52) (p<0.27), position points decreased in post-test1
and post-test2 (p<0.001); right and left pelvis velocity and position points decreased in post-test1
and post-test2 (p<0.001). Right trunk segment's angular velocity was affected in post-test1 and
post-test2 (p<0.001); left trunks segment's angular velocity was impaired in post-test1 and post-
test2 (p<0.025). Right knee point velocity decreased in post-tests (p<0.006), and left knee point
velocity and right, left points position are impaired in post-tests (p<0.001). Right and left thigh
segments decreased in post-test1 and 2 (p<0.001) (p<0.004).

Table 1: Descriptive statistics of wrestlers' body composition changes during tests

N Mean Std. Deviation
Age 13 18.3846 1.325
body height m 13 1.7008 -0469
Weight pre-test (kg) 13 71.111 11.801
Weight post-test1 (kg) 13 68.034 11.410
Weight.post-test2 (kg) 13 70.205 11.902
Fat pre-test % 13 4.923 1.397
Fat post-test1 % 13 4.860 1.411
Fat.post-test2 % 13 4.815 1.352
Fat mass pre-test (kg) 13 3.384 1.215
Fat mass post-testi(kg) 13 3.324 1.201
Fat mass post-test2(kg) 13 3.312 1.255
Fat free mass pre-test (kg) 13 64.188 8.522
Fat free mass post-test1 (kg) 13 60.041 9.269
Fat free mass.post-test2 (kg) 13 60.735 9.367
Total body water pre-test (kg) 13 45.949 6.361
Total body water.post-test1 (kg) 13 43.246 5.986
Total body water.post-test2 (kg) | 13 45.274 6.267

Table 2: all points and segments' repeated measure results during tests

Variables Mean SD N | F df | Sig
Pre-test 4.3138 .55216 13
Right shoulder velocity 501 2208
(m/s) Post-test1 4.2215 525 13 3.359 2 052*
Post-test2 | 4-3238 .53167 13
Pre-test 4.6917 52286 | 13
Left Sho&ild/esg velocity " cttests | 46175 55852 | 13
Post-test2 | 4.7025 54526 | 13 4.256 | 2 | .027"
Pre-test 2.5615 .08905 13
Right shoulder position Post-
(m) test1 2.4515 .07069 13 .
39.969 2 | .o01
Post- 2.4792 06 1
testa 479 06994 | 13
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Pre-test 2.7192 .10372 13
Left shoulder pOSitiOl’l Post- 2.6177 .10895 13
(m) ;eSttl 45.074 .001*
ost-
testo 2.6385 .10148 13
Pre-test 5.4277 1.04917 13
nght pelvis VG]OCity Post- 46038 74185 13
(m/s) ;eSttl 14.047 .001*
ost-
testo 4.6338 74942 13
Pre-test 6.7362 .93830 13
Post-
i i 5.3023 79955 13
Left pelvis velocity (m/s) ;eSttl 92.746 001
ost-
testo 5.3154 .78569 13
Pre-test 2.4446 .05364 13
Right pelvis position (m) Post- 2.3738 05752 | 13
lt)eSttl 56.069 .001%
ost-
testo 2.3931 .05808 13
Pre-test 2.7177 .03395 13
Left pelvis position (m) Post-
2.6431 .05298 13
lt)eSttl 26.490 .001*
ost-
testo 2.6577 .04206 13
Pre-test 412.2400 6.13343 13
Right trunk angular Post- 361.0577 | 11.86545 | 13
velocity (deg/s) lt)esttl 283.289 .001*
ost-
testo 366.0577 | 13.89714 | 13
Pre-test 440.6985 6.17422 13
Left trunk angular Post- 432.9600 | 7.98980 | 13
velocity (deg/s) ;eSttl 4.301 .025%
ost-
testo 433.8692 7.81831 13
Pre-test 4.2231 .56587 13
nght knee VCIOCity (m/s) Post- 3.5754 .63478 13
;eSttl 6.291 .006%
ost-
testo 3-5431 .61703 13
Pre-test 7.1277 .58260 13
Left knee velocity (m/s) Lost- 5.6138 66391 | 13
;eSttl 216.069 .001%
ost-
testo 5.7200 .69714 13
Pre-test 2.6977 .07704 13
Right knee position (m) Lost- 2.6023 -05215 13
lgeSttl 32.966 .001%
ost-
testo 2.6146 .04095 13
Left knee position (m) Pre-test 2.1992 .04232 13
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Post- 50.787 .001*
test1 2.1192 .04201 13
Post-
testo 2.1338 .04646 13
Pre-test 326.2100 7.64211 13
Right thigh segment Post- 276.4962 | 8.38864 | 13
angular velocity (deg/s) ;eSttl 377.893 .001%
ost-
testo 282.5731 9.34569 13
Pre-test 647.3000 | 24.14199 | 13
Left thlgh segment Post- 5551685 35.47310 13
angular velocity (deg/s) E’?)S;[tl- 77.343 .004*
testo 540.0769 | 17.45317 | 13

Significant at p<0.005

Discussion

There are three important biomechanical patterns to do wrestling: joints velocity, joints
position, and segments angular velocity. The main aim of the study was determining the effect of
dehydration by passive method in the ability of wrestler in performing a technique and the effects
of weight cutting on joints and body biomechanical patterns. Literature on the effects of
dehydration and rehydration on the biomechanical parameters does not exist. Therefore, this is the
first study to investigate the effects of dehydration on biomechanical parameters, and this is the
first on the biomechanical patterns among the wrestlers(WANG G et al., 2011).

The results show that the biomechanical segments and points studied in this research , due to
the rapid weight loss, had a sharp decline in both sides of wrestlers’ body (p<0.001); data showed
linear velocity in shoulder, pelvis and knee decreases strongly (p<0.001). These results were in
accordance with those of Evans and Paterson (Pettersson & Berg, 2014).

This difference of joints’ linear velocity and position in dehydration and rehydration times
could be explained by the short time motion tests, mean, and peak power. Time is the most
important component of power, so we could say if the short time motion such as performing a
technique decreases in a special condition, power, strength and muscle performance will decrease
too. There are many studies showing that most patterns of physical fitness are affected by rapid
weight loss. Isometric handgrip strength and back strength decreased, and muscle performance,
especially dynamic postural control, changed after weight cutting. Wingate performance and mean
jump height showed similar decline after fluid restriction between the post-tests (B, DM, J, & JR,
2004; Brausch, 2011; Murray, 2007).

The results of the power data as the most commonly used scale to measure performance are
closely related with motion biomechanics, and many studies have used power data to determine the
effects of acute dehydration on athletic performance. Mean power, peak power, max anaerobic
power, and total power in upper and lower body show significant decrease in some studies after
weight cutting (Kraft et al, 2012; Hayes and Morse, 2010). Our results aligned with the results of
these studies, mean left and right shoulder velocity (p<0.001), right and left pelvis (p<0.001), right
and left knee velocity (p<0.006, p<0.001) significantly decrease in post-test1 and post-test2. These
results showed the wrestlers’ technique performance was slower in post-test1 and post-test2 than
pre-test.

Most studies showed the deficit effect of dehydration on anaerobic performance than aerobic
performance. Wrestling is an anaerobic sport, and all techniques have to be done in short time
rapidly; power, speed, balance, coordination, and strength are the main components to the
implementation of techniques in wrestling and other atrial sports. The negative effect in
biomechanical parameters can be discussed by anaerobic performance component. So decrease in
reaction time and central reaction time in martial arts showed biomechanical parameters
decreased by dehydration, and our study confirmed the results of the study by (Evans, 2013; Jones,
Cleary, Lopez, Zuri, & Lopez, 2008; Lambert & Jones, 2010; Maughan & Shirreffs, 2010).
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Our finding suggests that18 hour's rehydration time was not enough to recover performance.
Mean linear velocity, position, and angular velocity in post-test2 decreased compared with pre-test.
Rehydration period for 24 hours is not enough to recovery and performance before weight cutting
function, central reaction time, and muscular power (Franchini et al., 2012; Kordi, Ziaee, Rostami,
& Wallace, 2011). Dehydration by 5% of body weight strongly reduced the repetitions during
strength training period, and our study with 3.5-4% dehydration amounts showed biomechanical
defected. Hypohydration impaired overall muscle endurance in upper and lower body; anaerobic
power altered with Hypohydration, but anaerobic capacity and vertical jumping ability did not
(Jones et al., 2008; Savoie et al., 2015; V, P, J, M, & E, 2007).

Overall, the findings of this study indicate that dehydration through saunas has negative effect
on the biomechanical parameters, linear velocity and angular velocity, and position of shoulders,
hips, and knees joints in wrestlers during a single takedown technique will drop. Therefore, it is
recommended to athletes and coaches to avoid weight cutting specially using a sauna.
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Abstract

The purpose of the study was Compare the selected Physical fitness and Physiological
variables between Volleyball and Handball players. Thirty players of handball and Volleyball
represented their university in the Inter University tournament during 2011-2012 session from
Patiala district were selected as subjects, their age ranged from 17 to 28. The study was an
experimental research, the selected physical fitness and physiological variables such as flexibility,
endurance, agility, explosive strength, heart rate, vital capacity, and cardiovascular endurance were
measured. Analysis of Data ‘t’ test were applied to check the significant difference between the
group. There was significant difference between physical i.e. flexibility and explosive strength &
physiology variables and there was no significant difference between physical variables i.e.
Endurance and agility. Conclusion: it was concluded that there was a significant difference in some
selected physical & physiological variables i.e. flexibility, explosive strength & endurance, agility
and this type of study need to replicate in variety of players, both male and female or different level
of age group, and higher level like national level, taking a large number of subjects.

Keywords: flexibility, endurance, agility, explosive strength, heart rate, vital capacity and
cardiovascular endurance.

Introduction

Sport is one of the avenues of man’s never ceasing strive for excellence. Its uniqueness lies in
the intimacy between the physical happenings of human bodies and their repercussions on their
minds as well as in the general reconcilability of the social and aesthetic values which sport
engenders. Sport evokes experiences that are exclusively human and independent of the changing
forms, patterns and customs of a civilization which involves profoundly modifying concepts of our
environment.

According to Clarke, H. Harrison (1976) in a society where materials values predominates,
participation solely for pleasure, recreation and allied benefits in any activity such as sports, that
demands much time, energy and self-discipline is not likely to be very popular or widely practiced
doctrine, especially when the nations of the world are openly using sports as an approach to
national fitness and International prestige.
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Physical/
physiological
variables

Objective

Apparatus
Used

Test Description

Scoring

Flexibility

To measure the
flexibility = of
the performer
in forward
bending
position

Wooden Box
(40’%x20°%15"),
measuring
tape.

The performer
stand on the box
and then start
forward bending
without knee
bending and
touch the front
side of the box.

The distance
taken in
Centimeter.

Endurance

To measure the
endurance

Athletics’
track,
measuring
tape, stop
watch,

clapper.

12 minute
run/walk was to
test the
endurance  of
subjects.
Subjects  were
allowed to warm
up before actual
performance.
On the signal
“On your mark
and go” the
subjects
run/walk as
possible for 12
minutes.

Distance to
the nearest
meter was
taken and
recorded

Endurance
(12 minute
run/walk)

Agility

To measure the
agility of the
performer in
running and
changing
direction

Measuring
tape, stop
watch, two
wooden blocks
(2”)( 2”)(4”)

The performer
starts  behind
the starting line
on the single go
and runs to the
blocks, pickup
one return to
the starting line
and places the
block behind the
line. He then
repeats the
process with the
second block.

The time
taken to
shuttle run
race and
recorded to
the nearest
1/10 of a
meter

Explosive
strength

To measure the
explosive
strength.

Marked Wall,
Measuring
tape, chalk
powder

Subject was
stand laterally
and swings his
arm backward
and goes
downward and
then jumps
vertically  and
touching the
wall by the tip of
the middle
finger.

Scoring was
done in
centimeter
of distance
from the
normal
height to the
nearest
contact
point on the
wall
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Heart rate

To measure the
pulse count

Stop
chair

watch,

The subject
sitting on the
chair in easy
condition  and
radial pulse is
counted by the
evaluator in 1
minute.

Total pulse
is counted in
1 minute.

Vital capacity

Determination
of vital
capacity

Dry

spirometer,
chair,
clips.

nose

The vital
capacity of the
subject was
determined by
the dry
spirometer  in
sitting position.
The subject was
allowed to
inspire the
maximum

amount of air
voluntarily and
then he was
asked to blow
into the dry
spirometer  to
the maximum
extent.  While
taking the test
the nose of the
subject was
clipped using a
nose clip

The vital
capacity of
the subject
was
obtained
from the
movement
of the
circular
volume
indicator
which was
set at ‘O
before the
vital
capacity
measure was
taken. The
result was
calculated in
liter

Cardiovascular

endurance

To measure the
cardiovascular
endurance

18”

watch, chairs.

high
platform, stop

The subjects
were in their
P.T. dresses
with canvas
rubber soled
shoes. They
stepped on a 18”
high platform,
stepping 24
times per
minute. The rate
was set by metro
norm, under the
careful guidance
of evaluator.
Endurance was
restricted to 3
minutes (180
seconds). At the
most  recovery
heart rate was
recorded from
0.1 to 1.5
minutes
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‘Fitness’ and ‘training’ are the most misused and over-used words in English language.
Sir roger Bannister defined “Physical fitness” as a state of mental and physical harmony which
enables someone to carry on his occupation to the best of his ability with the greatest happiness.
Bemergee A. Richard (1982) mentioned that fitness for sports and work has an absolute and a
relative meaning in absolute terms, the man that can run the fastest, Jump the highest output
during a working day, must be the fit for the particular activity.

Material & methods

Data were collected on two groups of 15 Volleyball and 15 Handball players from Patiala
district and those who had represented their university in the Inter University tournament during
2011-2012 sessions were selected as subjects, their age ranged from 17 to 28.

Procedure for administrating test
The physical and physiological tests were performed in the ground of Punjabi University,
Patiala. The following test were administered,

Statistical Analysis

‘" test was applied to check the significant difference between the group. The levels of
significance were set at 0.05 level of Physical and Physiological variables of Volleyball and
Handball Players is presented in table 1, 2, 3 and 4.

Results

Table 1: Mean and SD of Physical Variables of Handball and Volleyball Players

S. No. Variables Volleyball Handball Player
Mean SD Mean SD
1. Flexibility 16.6 5.21 20.5 5.04
2, Endurance 2.331 263 2.276 408
3. Agility 19.8 18.0 15.1 6.00
4. Explosive Strength 48.7 9.96 40.5 8.47

It is evident from the table I that the mean of volleyball players in the Physical variable i.e.,
flexibility, endurance agility and explosive strength are 16.6(C.M.) for flexibility, 2.331(m) for
endurance, 19.8 (Sec) for agility and 48.7 (C.M.) for explosive strength and in the case of Handball
players for the physical variables i.e., flexibility, endurance, agility and explosive strength are 20.5
(C.M.) for flexibility, 2.276 (m.) for endurance, 15.1 (Sec) for agility and 40.5 (C.M.) for explosive
strength.

Table 2: Mean and SD of Physiological Variables of Volleyball and Handball Players

S. No. Variables Volleyball Athletic Player
Mean | SD Mean SD
1. Heart Rate 72.9 9.19 58.9 5.31
2. Vital Capacity 2.985 | 442.0 | 3.406 498
3. Cardiovascular 72.2 9.81 64.5 5.00
Endurance
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It is evident from the table 2 that mean of volleyball players in the physiological variable i.e.,
Heart Rate, vital Capacity and cardiovascular endurance are 72.2 (beat) for cardiovascular
endurance, 72.9 (mm) for Heart Rate and 2.985 for vital capacity and in the case of Handball for
the variable physiological i.e., Heart Rate, vital capacity and cardiovascular endurance are 58.9
(beat) for Heart Rate, 3.406 (mm) for vital capacity and 64.5 (Sec) for cardiovascular endurance.

Table 3: Significance of Differences of Mean in Selected Physiological Variables of Volleyball
and Handball Players

S. No. Variables Mean Differences ‘t’- ratio
1. Flexibility 3.9 2.90%

2. Endurance 0.155 0.628
3. Agility 4.7 1.37

4. Explosive Strength 8.2 3.44*

*Significant at 0.05 level of confidence

Table 4: Significance of Differences of Mean in Selected Physiological
Variables between Volleyball and Handball Players

S. No. Variables Mean Differences ‘t’- ratio

1. Heart Rate 14.0 2.06*

2. Vital Capacity 0.475 3.90%

3. Cardiovascular 7.7 3.86%
Endurance

*Significant at 0.05 level of confidence.

Conclusion

Within the limitation of the study and procedure following conclusion were arrived at:
There was significant difference between volleyball and Handball players in physical variables i.e.
flexibility and explosive strength. There was no significant difference between volleyball and
athletic players in physical variables i.e. Endurance and agility. There was significant difference
between volleyball and Handball players in physiological variables i.e. heart rate, vital capacity and
cardiovascular endurance.
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Abstract

The purpose of this study was to determine the individual differences on goal perspectives in
the sport domain. The participants in the study consisted of 360 athletes (football, handball,
basketball, track and field, volleyball, rowing, gymnastics, etc), 147 referees, and 79 physical
education and exercise (391 males and 185 females), ranging in age from 13 to 50 years (M = 22.54,
SD = 7.70). Their experience varied from 1 to 32 years (M = 6.27, SD = 5.24). All subjects filled in
two versions of Task and Ego Orientation in Sport Questionnaire (TEOSQ and TEOSQ-R).
The results were found achievement goal profile differences for all variables except gender. Overall,
the findings support achievement goal frameworks and suggest that further examination of
dispositional achievement goals may afford a deeper understanding of social relationships and
motivational processes in achievement domains.

Keywords: goal orientation, age, experiences, gender, form of participation, type of sport.

According to the achievement goal theory the individual is an intentional, goal-directed
organism operating in a rational manner. In this theory, in achievement domains such as sport,
two classes of goals predominate, namely task/mastery and ego/performance goals, respectively
(Ames & Archer, 1988; Nicholls, 1989). Mastery goals are focused on the development of
competence through task-mastery, whereas performance goals are focused on the demonstration of
competence relative to others.

Apart from the above mentioned dichotomous achievement goal framework, Elliot and her
colleagues (e.g., Elliot, 1999; Elliot & Church, 1997; Elliot & Harachiewicz, 1996) have proposed a
trichotomous achievement goal perspective. According to the trichtomous goals and 2x2
perspectives, mastery and performance goals are divided into approach and avoidance components
(Elliot, 1999). However, most studies on achievement goals and general affect have used the
dichotomous model of goals and worked under the assumption that mastery goals are beneficial to,
and performance goals detrimental for, athletes’ affective experience (see reviews in Linnenbrink &
Pintrich, 2002; Pekrun, Elliot, & Maier, 2006).

According to Nicholls (1989) a person can be more task or more ego orientated at a specific
moment and this has to do with developmental differences. Nicholls (1978) supported that
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“younger children are naturally task orientated until they acquire a mature understanding of
ability, because they are incapable of employing a more differentiated conception of ability. In
contrast, adolescents and adults can evoke a more or less task- or ego-orientated behavior” (p.
332). Nicholls (1992) also suggested that children’s levels of reasoning about developmental
concepts (e.g., effort, ability, luck and task difficulty) would be considered across achievement
domains, such as sport and school (Fry & Duda, 1997, p. 332).

In the achievement domain has supported that exist individual differences in dispositional
goal orientation (Nicholls, 1992). Research in the physical domain has provided support for these
theoretical proposition (see Chameton & Duda, 1988; Duda, 1987, 1988, 1989a, 1989b; Treasure &
Roberts, 1994; Tuffey, 2001; White & Duda, 1994; Williams & Gill, 1995). The findings have
generally shown that males tend to be more ego orientated than females and that females tend to
more task orientated than males. Children of approximately 9 to 11 years of age tend to emphasize
task-involved goals in sport whereas young adolescents of 12 to 14 years of age were more likely to
be ego involved. More experienced athletes demonstrated significantly higher ego goal orientation
that less experienced athletes. Ego orientation in sport situations takes over more and more with
the increase of competitiveness. Students who were currently involved in sports (recreational
and/or interscholastic) placed a greater emphasis on task involved success than the students who
had dropped or had never been involved in the athletic domain.

People participate in sport in various ways, as athletes in school activities or teams, as
referees or as coaches. This provides each and every one of these people with a different perception
of the concept of ability that will lead them to the achievement of a goal. White and Duda (1994)
reported that athletes of a high competitive level were significantly ego orientated than their adult
counterparts who participated in recreational activities or athletes at a lower level of sport
involved. There is certainly a differentiation on how a goal is achieved when people participate in
sports differently. Furthermore, on sport there are different types of sports (e.g., contact or no
contact, team or individual).

The purpose of this study was to determine if dispositional achievement goal orientation
profiles that are reported in the literature would be observed in three Greek samples (athletes,
referees, and physical education and exercise). We hypothesized that achievement goal orientation
profiles that are consistent with those reported in the literature would emerge and that these
profiles would reflect differing perceptions of the sport social environment.

Method

Participants

The participants in the study consisted of 360 athletes (football, handball, basketball, track
and field, volleyball, rowing, gymnastics, etc), 147 referees, and 79 physical education and exercise
(391 males and 185 females), ranging in age from 13 to 50 years (M = 22.54, SD = 7.70).
Their experience varied from 1 to 32 years (M = 6.27, SD = 5.24).

The variables of age and experience were divided in levels. Age levels were drawn out
according to the education levels of subjects and were as follows: First level 13-18 years, second
level 19-23, third level 24-27, fourth level 28 to 35 and fifth 36 to 50. Experience levels were as
follows: the first level contained subjects with no experience, the second level contained subjects
with 1-10 years of experience, the third contained subjects with 11 to 20 years of experience and the
fourth contained subjects with 21 to 30 years of experience.

Procedure

Data collection was completed following ethical approval by the researchers’ institution. First
for athletes, team coaches were asked for their consent. Following the coaches’ consent their
athletes filled out a questionnaire at the training site and prior to training. While for referees firstly
permission was requested from the football, handball, and basketball referees’ associations to
administer. Next, they completed the questionnaire at the office of their association. Finally, for
students relevant permits from the Ministry of National Education and Religious Affairs and the
principles of the schools chosen were obtained.

Measure

Achievement goals. Athletes and students physical education filled out a validated Greek
version (Papaioannou & McDonald, 1993) of the Task and Ego Orientation in Sports Questionnaire
(TEOSQ; Duda & Nicholls, 1992) was used in order to assess dispositional goal orientations. The
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stem was “I feel most successful in my sport when...” TEOSQ is a questionnaire consisting of 13-
items. It includes two independent subscales measuring task (seven items; e.g., I learn new skills)
and ego (six items; e.g., I come first) orientations as regards participation in sports. TEOSQ has
demonstrated adequate internal consistency with satisfactory alpha coefficients for both the task (a
= .79) and ego (a = .81) subscales (Duda & Whitehead, 1998). In the present study, the alpha
coefficients were .91 and .75 for task and ego, respectively.

Referees filled out a modified form of TEOSQ (TEOSQ-R; Proios, Tsigilis, & Doganis, 2005).
TEOSQ-R consists of two independent scales that evaluate individual differences and relate to Task
or Ego participation in sport. It begins with the sentence: “I feel most successful in sport when...”.
The modified form of the test begins with the sentence: “I feel most successful as a referee when...”,
followed by 13 different sub statements. The respondent was asked to indicate the degree to which
he agrees with each of the 13 statements (7 of which relate to task Orientation and 6 to Ego).
Responses are given on a 5 point Likert scale ranging from strongly agree (5) to strongly disagree
(1). In the present study, the alpha coefficients were .86 and .78 for task and ego, respectively.

Results

Regarding the way goal orientation is formed within achievement domain, the findings of the
present study showed that task orientation holds a higher level than ego orientation among
subjects (M = 3.59, SD = 10.35 to M = 2.79, SD = .83).

Gender differences

Multivariate analyses of variance indicated gender A = .989, F(4,1138) = 1.65, p = .16, non
differences on goal perspectives although females displaying higher levels than males on task
orientation (M = 3.73 vs M = 3.52), and males higher levels than females on ego orientation (M =
2.82 vs M = 2.75) (see Table 1).

Age differences

Multivariate analyses of variance indicated age A = .895, F(8,1150) = 8.19, p < .001, n2= .054,
differences on goal perspectives. According to Cohen (1988), guidelines for interpreting an eta
square value (n2) is that .01 indicates a small effect, .06 indicates a moderate effect, and .14
indicates a large effect. Therefore, our finding that the n2= .054 indicates that 5.4% of the total
variance in achievement goal orientations is accounted for by age. A univariate F test indicated that
significant differences exist only on task orientation F(4,581) = 14.91, p < .001, n2= .096. Post hoc
Tukey tests showed that significant differences exist between ages 13-18 and all the rest ages on
level p < .001. People between 13-18 years of age are more task-orientated that the rest of the ages
mentioned above.

Sport Experiences Differences

Multivariate analyses of variance indicated age A = .973, F(6,1140) = 2.59, p < .05, n?= .013p
< .05, n2= .013, differences on goal perspectives. The eta square indicates that 1.3% of the total
variance in achievement goal orientations is accounted for by sport experiences. Univariate F tests
have not shown significant effects on the p < .05 level when it comes to goal perspectives.

Form Participation Differences

Multivariate analyses of variance revealed significant main effects for form participation A =
.945, F(8,1160) = 7.64, p < .001, n2= .026. The eta square indicates that 2.6% of the total variance in
achievement goal orientations is accounted for by form participation. A univariate F test indicated
that significant differences exist on task and ego orientation F(2,584) = 12.07, p < .001, n2= .040 and
F(2,584) = 3.05, p < .05, n2= .010, respectively. Post hoc Tukey tests showed that significant
differences exist between subjects physical education and referees, athletes and referees only on task
orientation (M = 3.84 vs M = 3.25 and M = 3.68 vs M = 3.25) on level p < .001 (Table 1).

Type of Sport Differences

Multivariate analyses of variance revealed significant main effects for type of sport A = .866,
F(8,1154) = 10.72, p < .001, n2= .069. The eta square indicates that 6.9% of the total variance in
achievement goal orientations is accounted for by type of sport. A univariate F test indicated that
significant differences exist on task and ego orientation F(4,583) = 17.87, p < .001, n2= .110 and
F(4,583) = 8.91, p < .001, n2= .058, respectively. Post hoc Tukey tests showed that significant
differences exist on task orientation between physical education and football, other sport (M = 3.81
vs M = 3.39 and M = 3.07), handball and football, other sports (M = 3.94 vs M = 3.39 and M =
3.07), basketball and football, other sports (M = 3.87 vs M = 3.39 and M = 3.07) on level p < .001
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(Table 1). On ego orientation between physical education and basketball (M = 2.89 vs M = 2.51),
football and handball, basketball (M = 2.97 vs M = 2.63 and M = 2.51), others sports and handball,
basketball (M = 3.00 vs M = 2.63 and M = 2.51), on level p < .001 (Table 1).

Discussion

The primary purpose of this investigation was to determine whether dispositional
achievement goal orientation profiles that are reported in the literature are observed in three Greek
samples (athletes, referees and physical education and exercise). Based on previous studies,
gender, age, athletic experience, form of participation and type of sport were included as
independent variables.

Results presented a predominance of task-oriented (M = 3.59) over ego-oriented (M = 2.79).
The achievement goal findings were similar to those found by researchers (e.g., Cervello, Rosa,
Calvo, Jimenez, & Iglesias, 2007; Hodge, Allen, & Smellie, 2008; Stuntz & Weiss, 2009).

Up to date the developmental course of goal orientation had been examined through the
children’s understanding of cognitive elements such are: effort and ability in the academic domain
(Nicholls, 1978) and in the physical domain (Fry & Duda, 1997). Both studies’ samples included
children ages 5-13. Their results revealed a significant relation among age and level of understanding
of effort and ability in both academic and physical domains. The results of the present study are in
agreement with those of previous studies, revealing that developmental changes in goal orientation
continue to exist after the age of 13 and at least up to 18 presenting an upward trend (e.g., Dweck,
2002). The variability of the way children understand effort and ability in different ages, Fry and
Duda (1997) claimed that this may be due to the different cognitive level and not on the different age.
This is more understood through the examination of cognitive-developmental model that considers
that the developmental stages even though they follow the same course they do not necessarily
appear in the same time for everyone (Salkind, 1985).

The developmental part of Nicholls’ theory was confirmed for the athletic domain in the
present study, since it revealed significant individual differences in task orientation. In the present
study, contrary to physical education, task orientation presented a descending trend.
More specifically, results showed that athletes 13-18 years old present significantly higher task
orientation compared to those of 19-50 years old. This is possibly due to the fact that athletes of a
young age are not able to accurately determine their ability and for this reason they focus on effort-
a characteristic of individuals that are task oriented (Roberts, 1984). According to Nicholls (1984),
children show a mature understanding of this ability until they are in their teens. It would be
interesting at this point to mention that the results of the present study presented that only 50% of
children in the 11t grade show a mature understanding of effort and ability (Xiang & Lee, 2002).
Another cause for this difference is the fact that development leads to a gradual predominance of
the characteristics of ego-participation (White & Duda, 1994). The prevalence of ego-participation
may be due to the increase of competitiveness from high school to college (Chaumeton & Duda,
1988). This though was not confirmed in the present study. It could be hypothesized that the
increase of competitiveness led to the reduction of ego-participation in goal achievement, without
though affecting ego-participation.

It has been repeatedly stressed that experiences consist an important element in the
formation of goal orientation (Nicholls, 1989). He supported that individual differences in
predisposition on goal orientation is a consequence of social experiences acquired in achievement
domain. The findings of this study enhanced the claim of Nicholls. Similar findings were found in
other studies as well (Hodge & Petlikchoff, 2000; Tuffey, 2001). Experience increases ego
orientation in various athletic situations. This effect becomes stronger when competitiveness
increases (e.g., from junior high school to high school). The increase in competitiveness leads to an
increase in competitiveness between players and a greater will to win.

Theory and study on goal achievement in both physical and academic domains report that
individuals express different perceptions on the ways used to achieve success (Nicholls, 1989).
This is also confirmed by the findings of the present study that showed an affection of the form of
participation on predisposition on goal orientation. Additionally, beliefs reveal the strategies
adopted for goal achievement in both competition and action (Roberts, 2001). In the present study
the referees presented significantly lower task orientation from athletes and physical educators
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despite the fact that referees were task oriented. This is possibly due to the different perception of
benefits from participating in sports (Roberts, 2001).

Another finding of the present study was the non differentiation of the predisposition on goal
orientation between genders. The present finding comes in agreement with the finding of a study
that examined differences in gender in children of 10-13 years of age that participated in various
organized sports (White, Duda, & Keller, 1998). No significant differences in gender were reported
by Fry and Duda (1997) for both physical and academic domain. Contrary to findings of previous
studies, a study examining members of the Swimming Olympic Team revealed important
differences in gender (Tuffey, 2001). Other studies presented similar findings (e.g., Hodge &
Petlichokoff, 2000; Li, Hamer, & Acock, 1996). In each situation, regardless of the revealing or not
of important differences in gender, girls presented a much more intense task-involved, ego-
participation in goal achievement. This may be due to the greater focus of men on winning (White
& Duda, 1994) and that they are more competitive than women. The values of “winning” and
“competition” are related to ego orientation. Additionally the differences among men and women
may be explained by the fact that women focus on caring for others and are interested in human
relationships Gilligan (1982).

Finally, the hypothesis this study that exist type of sport-differences on goal orientation was
confirmed. Literature refers to a connection of goal orientation and experienced enjoyment,
satisfaction, and interest during participation in physical activities (Roberts, 2001). This reveals
that differences found in the present study are possibly due to the different feelings of individuals
within the frame of achievement goal orientation depending on the type of sport. Duda, Chi,
Newton, Walling, & Catley (1995), and Duda and Nicholls (1992), using high school students, and
Jackson and Roberts (1992) college athletes reported a positive relationship between task
orientation and flow, an intrinsically enjoyable experience.

Table 1
Descriptive Statistics
Variables Levels Task Ego
M SD M SD
Age 13-18 3.95 .61 2.76 .75
19-23 3.23 1.18 2.86 .81
24-27 3.71 97 2.75 .64
28-35 3.45 1.17 2.76 .98
36-50 3.37 1.26 2.85 1.03
Experiences 0] 3.79 .78 2.92 .70
1-10 3.56 1.06 2.74 .84
11-20 3.50 1.15 2.89 .86
21-30 3.45 1.28 2.72 1.23
Gender Males 3.52 1.08 2.82 .87
Females 3.73 .94 2.75 72
Form of Physical education  3.84 .64 2.91 71
Participation ~ Athletes 3.68 .99 2.73 .76
Referees 3.25 1.23 2.89 1.01
Type of Football 3.39 1.19 2.97 .99
Sport Handball 3.94 79 2.63 75
Basketball 3.87 .78 2.51 .79
Other sports 3.07 1.22 3.00 72
Physical Education 3.80 .65 2.89 72
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Conclusion

The findings of the present study offer a range of conclusions. First of all, it is found that
individual differences in goal orientation are observed in each form of participation in physical
activities, among participants in various sports. Second, participants in physical activities present
differences in goal orientation in each phase of their age. Third, athletic experiences significantly
affect the predisposition to achievement goal orientation. Finally, it is concluded that gender does
not consist an important element for achievement goal orientation in sports.
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