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DESCRIPTION OF LOADS IN AN ANNUAL TRAINING CYCLE
OF YOUNG FOOTBALL PLAYERS

Andrzej Wieczorek, Robert Sliwowski

University School of Physical Education, Poznan, Poland

Submitted in May, 2003

The problem of training loads is still an area open for scientific penetration having direct practical implications. At
the present stage of knowledge about training loads it becomes possible to rationally distribute training measures to
adjust them to the adequate level of a sports group and the specificity of a given sport, as well as to modify the size
of loads in consecutive stages of training so that they have a stimulating quality. This should lead to the development
of model values of training loads in various sports. The problem of loading in sports games is more difficult to solve
than in individual sport, since the performance of a team is the combined effort of many individuals. The aim of this
study is to carry out a qualitative and quantitative analysis of training loads effected in an annual training cycle of
young football players. The study was carried out among a group of 24 football players of Wielkopolski klub Pitkarski
“Lech” (Wielkopolska Football Club) aged 14-15.

Training loads were registered according to the methodology proposed by Sozanski and co-authors, taking into
account the identificatin of efforts in terms of type of performed exercises and their intensity. The process of training
of the analysed team is characterised by the prevalence of special measures carried out in the third scope of intensity
with some use of directed measures. The structure of training loads of the Lech Poznan under-15s in an annual train-
ing cycle (40 % - comprehensive and directed loads and 60 % special loads) is a proposition for a model solution to

the problem of training loads in a group of young football players.

Keywords: Football, training loads, scopes of intensity.

INTRODUCTION

Irrespective of earlier cognitive achievements, the
problem of training loads is still an area open for sci-
entific penetration having direct practical implications.
On this basis the concepts of training loads and their
components are being improved more and more, which
allows for departing from the somewhat obsolete ap-
proach to the problem of global loading in sport, under-
stood either as load size (in the sense of the number of
repetitions, distance covered, weight lifted) or only as
intensity of exercise for a load perceived in both dimen-
sions at the same time. A formula for its measurement,
registration and means of analysis has been developed
(Sozanski & Sledziewski, 1995). At the present stage of
knowledge about training loads it becomes possible to
rationally distribute training measures to adjust them to
the adequate level of a sports group and the specificity
of a given sport, as well as to modify the size of loads at
consecutive stages of training so that they have a stimu-
lating quality. This should lead to the development of
model values of training loads in various sports, where
its basis should be the scope of maximal load in a match
(Skrobanski & Wieczorek, 1977). In this respect the
problem of loading in sports games is more difficult to

solve than in individual sports, since the performance of
a team is the combined effort of many individuals. Thus
certain methodological difficulties appear. In football
the problem of training load is also still open. Two basic
problems still need solutions, namely: the size of train-
ing loads in various phases of the training macrocycle of
fully developed football players and the rationalisation
of the training loads placed upon young players taking
into consideration the requirements of training stages
and accounting for their individual development.

The aim of this study, referring to the latter problem,
is to carry out a qualitative and quantitative analysis of
training loads effected in an annual training cycle of
young football players.

MATERIAL AND METHODS

A group of 24 football players of Wielkopolski Klub
Pitkarski “Lech” (Wielkopolska Football Club) aged
14-15, with an average training history of 5.3 years pro-
vided us with the material we needed for our research.
The object of the analysis was the training macrocycle
from 1.08.1998 to 23.06.1999 including two half-yearly
training cycles (autumn and spring). During this time
the team won the Polish edition of the world’s largest



under-15s club tournament - Nike International Premier
Cup, and then represented Poland in the middle-Euro-
pean edition played in Budapest in May 1999.
Training loads were registered according to the
methodology proposed by Sozanski and co-authors
(1995), taking into account the identification of ef-
forts in terms of type of performed exercises (the so
called information area) and their intensity (the so
called energetic area). In the information area there are
comprehensive, directed, and special exercises. Each of
them is based on so called means of effect, which are
groups of exercises adequate for them. Training units
were coded according to the register of groups of train-
ing measures in football (Zielinski & Sliwka, 1996),
which is presented below in a simplified version. Com-
prehensive loads (W) are exercises which harmoniously
develop the muscles, strengthen the body, improve the
functioning of organs, and develop the motor potential
of an athlete. They include the means of training effect
according to the following codes: 1 - general warm-up,
2 - calming exercises, 3 - various forms of continuous
run, 4 - general development exercises affecting several
motor properties, 5 - tempo runs, 6 - fitness exercises in
the form of games and plays, 7 - co-ordination exercises,
8 - suppleness exercises, 9 - complementary sports,
10 - exercises developing the general strength of large
muscle groups, 11 - exercises of the dynamic strength
of smaller muscle groups, 12 - exercises of strength en-

TABLE 1
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durance under difficult conditions. Directed loads (U)
are exercises used to develop the intentionally profiled
potential of skills characteristic for a given sport. They
refer to means of effect according to the following codes:
13 - speed exercises, 14 - exercises of speed endurance,
and 15 - exercises of jumping ability. Special loading (S)
is achieved via exercises which develop a specific group
of functional, fitness and motor properties adequate to
a given sport. They include means of effect coded as:
16 - specialist warm-up, 17 - the technique of teaching
exercises, 18 - the technique of mastering exercises,
19 - technical and tactical exercises, 20 - small games,
21 - tactical exercises in the form of simplified games
and school games, 22 - control and master games,
23 - tests.

The energetic area includes the following loads: T,
- supporting loads (exercises performed with a low
or very low intensity, characterised by a heart rate
of up to 130-140 beats/min after work); T, - aerobic
loads (exercises performed at a moderate and high
intensity with a direct heart rate of 160-180 beats/min
after work, with the duration of the exercise lasting for
above 5 minutes and even up to three and more hours
of continuous work); T3 - mixed aerobic and anaerobic
loads (exercises performed at a high and submaximal
intensity, heart rate directly after the effort over 180
beats/min and the duration of a series up to 5 minutes);
T, - anaerobic lactic loads (exercises of a submaximal

Global breakdown of training loads of under-15s “Lech” Poznan in an annual training

ENERGETIC SUPPORTING EFFECTING LOADS
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and close to maximal intensity, heart rate after work
above 190 beats/min and duration of effort from 20 s
to 2 minutes); T, - anaerobic alactic loads (exercises
performed with the maximal and close to maximal in-
tensity, and the duration of effort should not exceed 20 s
of work); T, - exercises developing muscular strength
(separated for methodological reasons).

Some of the used means from the information area
may also be used in a few energetic areas and in this case
coding has the form of 18.1, 18.2, 18.3 etc.

The collected data were worked on with the use of
a TreOb 4 computer programme which was developed
in the Department of Theory of Sport at the Academy
of Physical Education in Warsaw.

RESULTS

Analysis of training loads
1. Total training load

The analysis of the data included in TABLE 1 allows
for our conclusion that in the training macrocycle the
team worked for 164 h 14 min 23 s, carrying out 165
training units (including matches). In the information
area (TABLE 1) specialist loads (S) 98 h 03 s had the
largest share and accounted for 59.67 %. Comprehen-
sive means (W) included 64 h 58 min 04 s (39.56 %),

Fig. 1

and directed means (U) only 1 h 16 min 16 s (0.77 %).
The ratio of W and U to S was 2:3. In the structure of
loads by intensity of efforts (Fig. 1) loads in the 3™ and
2" scope prevailed (T, - 53.74 %, T, - 33.44 %), fol-
lowed by loads in the 1%, 4" and 5" scope (T, -10.24 %,
T,- 1.30 %, T, - 1.28 %).

Macrocycle

Considering the share of individual energetic groups
in information areas (Fig. 2) it should be stated that
special preparation took place mainly at the 3" and 2"
scope of intensity, and then consecutively in the 1%, 4®
and 5™ scope. In comprehensive preparation most work
was performed in the 2", 3 and 1% scope. A directed
load was used only in the 5% and 4" scope of intensity.

1. Analysis of selection of training content (Fig. 3)
The most frequently used means of comprehensive
preparation were general development warm-ups, vari-
ous forms of continuous run, motor co-ordination and
agility exercises, suppleness exercises, including stretch-
ing, games and plays, low intensity complementary
sports. Apart from aerobic endurance, an important
training element in the area of comprehensive prepa-
ration to which special attention was paid was motor
co-ordination. A number of solutions applied to Ajax

Structure of training loads (information and energetic areas) in an annual training cycle of under-15s WKP “Lech”

h 53,677

90,
fs0.
0. .56
Je0.
50,

40,
30,
20,

10, o
_ 077
L7

; 10,24

. .44

53.74%

L3 L%

054,
7

P
78

W u $ 1.

2. 3.

£
4, 9.

INFORMATIN AREA
I— ——

SCOPES OF LI:I_TENSITY




10

Amsterdam (a club with great traditions of youth train-
ing) were used. To a smaller extent general strength was
developed, and some elements aimed to strengthen the
trunk, arms, legs and abdominal muscles (exercises to
overcome the resistance of one’s own body and a team-
mate’s body, elements of dynamic strength, exercises
with the use of light medicine balls). In directed prepa-
rations anaerobic-alactic effort prevailed (speed and
jumping ability exercises). Special emphasis was put on
developing start speed and maximum acceleration to
20 m. The following were used: starts from various posi-
tions, starts after an additional exercise, “flying starts”,
runs with acceleration and loss of speed, combinations
of various types of runs. Jumping ability exercises were
woven into general development warm-ups, exercise
circuits, and jumping ability games. In specialist prepa-
ration the main emphasis was on proper play and mas-
tering and teaching technical skills. Forming technical
skills in relation with motor co-ordination was treated
as a primary task and it was present almost in all micro-
cycles of the season. The priorities of the training were
those elements which determine the modern style of
playing: a variety of ball shots, receiving with a dummy,
pass without receiving the ball, ability to play one-on-one
(in attack and in defence), a range of dummies, drib-
bling, and constructive receiving of the ball. Also tacti-
cal exercises used in the form of simplified and auxiliary

Fig. 2
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games had a distinct share. Simple tactical assumptions
were confirmed by them - typical at this stage of train-
ing, and the so called applied technique was mastered
(the ability to freely control the ball in a limited area in
direct contact with an active opponent).

Theoretical preparation was carried out mainly dur-
ing participation in distant training camps and included:
showing training films, lectures on tactics of the game
(current systems of play, tasks and responsibilities of
players in individual positions and their co-operation
in attack and defence), and discussions about hygiene
and proper nutrition.

DISCUSSION

Drawing up of annual training plans (taking into ac-
count the size and character of the training loads used)
involves specifying the level of difficulty, since so far no
model values for individual stages of sports training have
been developed. The recent attempt at unification of
youth football training does not fully solve the problem.
Also, there are large discrepancies between current theo-
retical views on the structure of training loads, applied
particularly in youth categories. The views on the struc-
ture of loads, taking into consideration the intensity of
exercise, are basically similar. Youth training should be
consistent with the rhythm of biological and mental

The structure of training loads of the team with joint consideration of the type of training and zones of intensity
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development, adjusted to the current training status
(Kapera & Sledziewski, 1997; Raczek, 1991; Sozanski,
1994). Loads (both their capacity and intensity) should
increase gradually in accordance with the requirements
of consecutive stages of long-term training while main-
taining proper care in the use of anaerobic measures.
There are, however, basic differences concerning the
information area of loads used.

The literature indicates that comprehensive and di-
rected preparation is a load of from 25 % (Talaga, 1997)
to even 80 % (Platonow & Sozanski, 1991) of the total
load. Practical observations (Zielinski, 1997; Szwarc,
2002; Sledziewski, 1994) indicate that irrespective of
the sports level of the footballers, specialist measures
utilised at the third scope of intensity of exercise, so
called mixed efforts, prevail in the training. This trend
was also confirmed by studies of the team of the “Lech”
Poznan under-15s.

The reason for this is partly the adopted classifica-
tion of training measures which includes teaching and
mastering technical skills in the total pool of special
loads, and perhaps partly these measures should be
included in directed exercises. Defining these measures
is waiting for a final solution. Also the number of played
matches affects, to a large extent, the general picture of
the training load structure. In the case of the discussed
team, proper play accounted for 35 % of special loads
in the information area and 39 % of loads of the T,
scope in the energetic area. A similar structure of train-

Fig. 3
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ing loads was observed by Sledziewski et al. (1999) in
the15-year old players of SEMPA Warszawa.

According to Sledziewski (1994) the large share of
specialist preparation in the general balance of used
loads reflects the specificity and technical and tactical
requirements of the sport. Sledziewski (1994), sup-
ported by Przybylski (1997), considers the structure
of loads, including approximately 50 % of special
preparation measures, as the proper approach to this
problem. Comprehensive preparation should reach
about 30-40 % of the total load.

The quantitative structure of loads of the “Lech”
Poznan team in an annual training cycle i.e. 40 % -
- comprehensive and directed loads, and 60 % - spe-
cialist loads, does not differ from the data gathered by
other authors and seems to be a justified compromise
resulting from theoretical premises, requirements of the
sport and organisational possibilities.

This study shows the scope and type of training
loads in a certain strictly defined period of the training
of boys playing football. It indicates the need to base
the training more on lower scopes of intensity and to
increase the percentage share of so called directed ex-
ercises. The studies seem to indicate that the training
process in football is subject to modifications aiming to
quickly achieve high effects of training, which, however,
from the point of view of an individual full development
of a player does not have to be a beneficial operation.

Percentage use of individual groups of training means in the studied team
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CONCLUSIONS

1. The process of training of the analysed team has
been characterised by the prevalence of special
measures carried out at the third scope of intensity
with some use of directed measures. This is in com-
pliance with a more general trend confirmed by stud-
ies on almost all stages of football training, however
it is highly debatable.

2. The structure of training loads of the Lech Poznan
under-15s in an annual training cycle (40 % - com-
prehensive and directed loads and 60 % special
loads) is a proposition of a model solution of the
problem of training loads in a group of young foot-
ball players.

3. It seems necessary to develop a consistent system
of registration and analysis, and then control of
training loads which will make it possible to isolate
model values in the information and energetic areas
at individual stages of football training.
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POPIS TRENINKOVE ZATEZE V ROCNIM
TRENINKOVEM CYKLU MLADYCH HRACU
FOTBALU
(Souhrn anglického textu)

Problematika tréninkové zatéze je stale oteviena ob-
last pro védecké badani, které nam poskytne vysledky
pouzitelné v praxi. V soucasné dobé naSe znalosti
o tréninkové zat€zi umoznuji rozumné rozdé€lit tréninko-
vou zaté€Z tak, aby byla pfizptisobena adekvatni urovni,
a to jak pro urcitou sportovni skupinu, tak pro dany
sport a modifikovat mnozstvi zatéze v nasledujicich
urovnich tréninkt takovym zptisobem, aby bylo stimu-
lujici. Tento fakt by mél vést k vytvofeni modelu hod-
noticiho tréninkovou zat€z v riznych sportech. Vyfresit
problematiku zatéZe v kolektivnich sportech je mnohem
t€Z8i neZ v individualnich sportech, protoZe vykon tymu
je kombinaci usili jednotlivych hract. Cilem této studie
je prinést kvalitativni a kvantitativni analyzu tréninkové
zat€ze aplikované v rocnim tréninkovém cyklu mladych
hract fotbalu. Studie byla provedena u skupiny 24 fot-
balovych hract ve véku 14-15 let z fotbalového klubu
Wielkopolski klub Pitkarski “Lech”.

Tréninkové zatéZze byly zaznamenany podle me-
todologie navrZzené Sozanski a spoluautory, kterd bere
v uvahu identifikaci usili ve vztahu k typu vykonavaného
cvi€eni a jejich intenzité. Tréninkovy proces analyzované
skupiny je charakterizovan pfevahou specialni zatéze,
ktera je vykonana s tfetinovou intenzitou a s mensim
uzitim vSeobecné zatéze. Struktura tréninkové zatéze
u klubu Lech Poznan - hrac¢i do 15 let v roénim
tréninkovém cyklu (40 % - komplexni a pfima zatéz
a 60 % - specialni zaté€z) - je navrh modelového feSeni
problému tréninkové zatéze ve skupiné mladych fotbalo-
vych hract.

Klicovd slova: fotbal, tréninkova zdtéz, intenzita zdabéru.
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THE USE OF SUPRA-MAXIMAL RUNNING SPEED MEANS IN SPRINTER TRAINING
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In this article, the authors present results of long-term research aimed at maximal running speed development using
supra-maximal speed means. They succeeded in establishing the optimal pulling force (20-40 N) that makes it pos-
sible to reach 105-108 % of maximal running speed. At this speed the kinematical parameters between maximal and
supra-maximal speed do not differ considerably and this secures their optimal transfer into competition activity.

Keywords: Athletic sprints, supra-maximal speed, the development of maximal speed, kinematical parameters of maximal
and supra-maximal speed running, pulling appliance, making optimal of pulling force.

INTRODUCTION

In short distance running the purpose is to over-
come a given distance in the shortest possible time.
The decisive factors of the sport performance structure
are maximal running speed and the ability to keep it
up for as long as possible (speed endurance). Even in
many different sports and events the maximal running
speed participates either directly or not at the level of
sport performance and the successfulness of individual
sporters.

During speed abilities development we must realise
that “speed is mostly developed by speed”. That’s why
the most effective and most frequent method for the
development of speed ability is the repetitive method
at maximal intensity. The long-term use of the same
training methods and approximately the same training
load leads to a stagnation of speed ability. Movements
performed with the same speed and rhythm reach the
stage, when there is no possible further maximal speed
increase. The fixation of the nervous process in CNS is
set, the dynamic movement stereotype is formed and
this causes stride rate stagnation even when running
technique is better. The speed barrier appears and
sprinters’ sport performance begins to stagnate.

One of the possibilities for speed barrier breaking is
the use of the contrast method, the substance of which
deals with the intentional change and combination
(natural, easier, more difficult) of the performance of
speed exercises.

The creation of easier conditions for motor activity
makes possible such a change of several parameters
which is manifested in reaching higher than maximal
speed under natural conditions. We talk about over

maximal, or, at present termed, supra-maximal speed.
Easier conditions can be created, for example, in the
use of natural conditions (running with the wind, down
hill running) or outside force (various means of pulling)
that influence the sporter.

Sport practice has confirmed the reliability and ef-
ficiency of the use of supra-maximal speed means, but
at the same time it has demanded that we ask for more
exact ways to apply it. Even in the training of short dis-
tance runners, various ways are used to prepare easier
conditions for a higher speed reach than is the maximal
running speed of the sprinter under natural conditions
(Leierer, 1979; Viitasalo, Hirvonen, & Mero, 1982; Hol-
land, 1984).

From the position of the use of supra-maximal
speed means, the recommendation of Chomenkov
(1974), Naglak (1974) and some others is valid, that
easier conditions can be created only up to the level
that makes it possible to reach such a speed which the
runner is able to reproduce under natural conditions in
a short period.

Chomenkov (1974), Bac¢varov (1976), Kolodij, Lut-
kovskij, & Uchov (1985) and also VerchoSanskij (1996)
and others have focussed on the fact that the selection
of supra-maximal speed means ought to be approached
critically with responsibility, for the positive transfer of
speed ability from one movement to another, which
is possible only by making identical (similar) their
kinematics as well as their dynamic structure and the
character of the neuromuscular sports effort.

The biomechanics of supra-maximal speed has been
paid attention to by, for example, Zukov & Sabanov
(1983), Holland (1984), Bosco & Vittori (1986), Mero
et al. (1987), Mero & Komi (1990), Dintiman et al.
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(1997), and Vanderka (1998). All have confirmed the
varying dynamism of their parameter changes during
the increase of running speed. For example, during
running, speed increases and stride lengths and rates
are shared, but at higher velocities their relationship
changes in an undesirable way. There is an increase of
the portion of stride length, more important average
forces in the vertical and horizontal contact reaction
component and force extremes are achieved, that is
we watch higher breaking effects in the passive part of
the action angle of the contact extremity. Thus special
co-ordination structures and the transfer into natural
conditions is hardened.

Many researchers have confirmed the positive
influence of the use of supra-maximal speed means
for maximal running speed changes and, in this way,
medially an increase in the level of sport performance
in short distance runs as well. From the above-stated it
is clear, that in order to reach a relatively similar posi-
tive effect several approaches were used, mostly based
on empirical experience and partly even experimentally
tested. But it can be said that sport practice has not till
now been available according to the rounded-off, sci-
entifically justified methodology of the supra-maximal
application of speed means.

Analysis of the supra-maximal sprint problem has
provided us with the following results:

- the effect of use means for the speed barrier break
and thus even for an increase of the maximal run-
ning speed level has been confirmed,

- insufficient knowledge of the kinematics structure of
the supra-maximal sprint has been revealed,

- possible negative changes in movement technique
during the supra-maximal speed application have
been indicated,

- possible ways for finding out the immediate and
cumulative effects of supra-maximal speed means
use have been demonstrated,

- great differences from the point of view of load,
intensity, frequency, time duration and conditions
occurring during application of impulses have mani-
fested themselves and thus there is a need for the
creation of scientifically explained methodology,

- the need for further, complex research on the prob-
lem, from the point of view of making optimal its use
in sport practice has been revealed.

PURPOSE

The purpose of this research is, on the basis of the
explanation of character and dynamism kinematics
structural changes in running at different supra-maximal
speed levels, to contribute to the creation of an optimal
methodology of stimulus application and verify their use
under training conditions.

Acta Univ. Palacki. Olomuc., Gymn. 2004, vol. 34, no. 1

HYPOTHESES

- we suppose that the kinematics structure of running
motor activity will be changed by different levels of
supra-maximal speed in positive as well as negative
ways depending on the magnitude of the pulling
force,

- we think that the interference of natural relations
in the motor activity structure by the use of pulling
appliances during supra-maximal speed running
ought to by partly eliminated by making a model of
stimulus conditions as well as by intentional effect-
ing on sprinters,

- we suppose that an individually optimal pulling
force exists that makes safe, specifically for each in-
dividual, the most suitable conditions for the active
realisation of supra-maximal speed running.

TASKS

For the verification of our hypotheses we stated the
following tasks:

- to find changes in the kinematics structure of supra-
maximal speed running by the application of differ-
ent pulling forces,

- to compare the development and dynamics of run-
ning kinematics structure changes under conditions
of maximal speed and its further increase with the
use of supra-maximal speed means,

- to model conditions for supra-maximal speed use
with the aim to make optimal its transfer into sprint-
ers’ competitive activity under natural conditions.

METHODS

Regarding the variety, demands and logical link-up
of the solution of these tasks, we had to work with two
groups over a longer period of time.

The first group was formed of 26 competitors from
Bratislava (Slovakia) and Maribor (Slovenia), aged
17-31 years who had a level of sport performance in
100 m of 10.90-11.67 s.

In the second group there were 26 young sprinters
aged 14-18 years with a performance level of 11.00-
-11.90 s in the100 m event.

Tests were performed under the relatively stable condi-
tions of the Bratislava indoor stadium in the preparation
period (November-March) in the years 1990-1994.

The maximal running speed was learned in the run
with a 20 m flying start and a 20 m approach. Over the
same distance, sprinters passed a supra-maximal speed
run. The reaching of it was made possible with the help
of a pulling appliance known as SPEEDY (Fig. 1). The
runner performing as the “pulling athlete”, by the force
of his pull and by the means of a single pulley, quickens
the other partner, who reaches double the velocity of
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Fig. 1
Running methodology and supra-maximal speed’s
measuring

Start +——— Measuring ——  Finish

| | |
I 20 m I 20 m I

Tested Pulling athlete
o
—

LOKOMOMETER
‘L{Lght- friction clutch

the pulling athlete. The substitution of a fixed anchor by

a mobile enabled us later to regulate the pulling force. The

pulling forces of 20, 30, 40 and 50 N were applied.

During testing sprinters performed mostly runs as
follows:

- 2 x20m with a flying start (the better of the two
results served as the criterion for the maximal run-
ning speed),

- 2-8 x 20m at the supra-maximal speed with a dif-
ferent pulling force (in the analysis results of all
measurements were taken).

For detecting and processing basic kinematics char-
acteristics of sprinters’ motor activity during maximal
and supra-maximal speed running we employed the
measuring instrument “Locomometer” (Kampmiller,
Holcek, & Selinger, 1993; Selinger & Holéek, 1993).
The system works on-line, and basic parameter process-
ing is available 1 min. after finishing the tested run.

We worked with the following parameters:

- average and immediate running speed,

- stride rate and length,

- time periods of single steps, their contact and flying
time.

Pulley

PROCEDURE

During processing of the parameters we used logical
methods as well as methods of mathematical statistics.
All variables are described by arithmetical average and
standard deviation. In the mathematical-statistical
analysis we applied non-parametric methods of data
evaluation. For the testing of the statistical meaning of
central values and differences of pair character data, the
Wilcox test was used. Relations between variables are
estimated by the Spearman pair correlation coefficient
and regression analysis.

The reached empirical research results in confronta-
tion with other authors’ results as well as practical ex-
perience are confronted by logical evaluation of gained
facts (analytic, synthetic and inductive-deductive me-
thods), on the basis of which we have formulated items
of knowledge and research conclusions.
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RESULTS AND DISCUSSION

1. Changes of kinematics parameters of sprinter motor
activity during supra-maximal speed running

During the first task solution of our research we fo-
cussed on a comparison of the kinematical parameters
of maximal speed (running under natural conditions) and
supra-maximal speed (running under easier conditions).

In the first group (26 sprinters aged 17-31 years,
sport performance level 10.90-11.67 s) we performed
143 measurements under natural and 85 under easier
conditions. The use of the pulling appliance with a fixed
anchor did not enable us to define and stabilise the pull-
ing force. That is why runners were reaching different
levels of supra-maximal speed.

The average time of maximal speed running was
2.167s and the supra-maximal speed 1.936s. That
means that sprinters reached, in the flying 20 m run,
under easier conditions, on an average, a better time
by 0.231s. That is they were faster by 10.66 % than in
maximal speed running.

The statistical characteristics of kinematics parameters
of running under natural and easier conditions are pre-
sented in TABLE 1. At supra-maximal speed conditions,
considerably statistically highly significant changes
of all parameters apart from a practically unchanged
stride rate could be seen. It means that higher speed was
reached with runners only by stride length increase.

TABLE 1
Statistical characteristics of kinematics parameters of
maximal and supra-maximal speed running

PARAMETERS Maximal Supra-maximal
x1 -x2
x1 sl x2 s2
Speed [m.s™] 9.23 0.27 10.33 0.39 - 1.100%*
Contact time [s] 0.113 0.008 0.105 0.008 +0.008%*
Flying time [s] 0.114 0.008 0.121 0.007 - 0.007**
Stride length [m] 2.10 0.10 2.34 0.11 - 0.240%*
Stride rate [Hz] 4.41 0.18 4.43 0.17 -0.020

#*p<0.0l  *p<005

TABLE 2
Changes of running strides’ parameters in maximal
and supra-maximal speed condition

PARAMETERS X N XMS - xSMS sMS - sSMS
xSSMS [m.s'] 8.32 0.378 -0.63 0.170
xSSSMS [m.s™] 8.95 0.208 o i
xSLMS [m] 1.98 0.142 -0.14 0.040
xSLSMS [m] 2.12 0.102 wx *x
xSRMS [Hz] 4.22 0.177 -0.02 0.008
xSRSMS [Hz] 4.24 0.169 **
Legend: MS - maximal speed SS - stride speed

SMS - supra-maximal speed
** 1% level of statistical significance
** 5% level of statistical significance

SL - stride length
SR - stride rate
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Fig. 2
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Dependence of running speed and flying phase of stride at maximal and supra-maximal running speed

Fig. 3
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Fig. 4
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Further by means of pair correlation analysis, we
looked for the coherence between running speed and
other parameters - length, frequency, contact and flight
time of the running stride. Under natural conditions we
did not confirm significant relations of running speed
with the lasting of contact or flying phases, nor even
with stride rate (Fig. 2, 3). Under easier conditions there
is a clear tendency that faster sportsmen have shorter
contact time (Fig. 3) and the closest relationship can
be seen between the velocity and stride length (Fig. 4).
The relationship of the velocity with the time of dura-
tion of flying phases did not reach statistical significance
(Fig. 2).

On the basis of positive changes of contact and
flying times and stride length and vice versa, a practi-
cally unchanged stride rate, as well as on the basis of
a relatively high correlation between supra-maximal
speed and stride length, we suppose that under easier
conditions runners were passive. The reaching of higher
quality in several parameters we explain mainly by the
activity of outer force: A pulling apparatus.

The pulling appliance on one side makes possible
a considerable increase of running speed, but the kine-
matics structure of running is changed from the point of
view of a higher level of speed - strength co-ordination
ability in an undesirable way. So called “live pulling”
with the help of a fixed anchor indicates various pulling
forces and at the same time, with the supra-maximal
level speed increase (higher than optimal), the negative
character of the changes of several parameters of move-
ment activity (for example stride length) is deepened.

On figures 5 and 6 trends of changes to the kinemat-
ics parameters of maximal and supra-maximal speed
running can be seen. On axis X there is an expressed
running speed of sprinters during the 20 m flying run,
on axis y stride length and rate (Fig. 5) and duration of
their contact and flying phases (Fig. 6).

Fig. 5
Regrssion of kinematics parameters’ changes at
maximal and supra-maximal running speed

Stride length [m] Stride rate [Hz]
5.2
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Fig. 6
Regression of kinematics parameters’ changes at
maximal and supra-maximal running speed
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Under natural conditions, the running speed is
increased from 9 to 10 m.s™' in such a way that stride
rate manifests, from the start, a mild decrease and
than sharply rises. The stride length has the opposite
tendency (first to increase and then to decrease), the
contact phase shortens and the flying phase has an
increasing and then a decreasing course.

Under conditions of running with a pulling appara-
tus, when runners get into the zone of the supra-maxi-
mal speed 10-11 m.s™!, a significant change takes place
- a stride length increase, and the tendency is perma-
nently graduating. The stride rate does not change at
all, it has a stable character. The duration of the contact
phase indirectly decreases and the flying phase rises in
the same way.

From the levels and tendencies of single kinematics
parameters and changes of running, by their mutual
comparison under natural and easier conditions, comes
their controversial character. We have confirmed again
that supra-maximal running speed with a pulling appa-
ratus can be reached by means of a substantial stride
increase while simultaneously keeping the stride rate
which presents a controversial tendency in comparison
with running under natural conditions. This fact gives
rise to the question: If, from the point of view of motor
learning and the theory of motor abilities development,
applied methodology of supra-maximal speed running
is effective or not.

2. Optimisation of the pulling force by supra-maximal
speed running application

In the second half of the course of the solving of this
problem, we started to regulate the magnitude of pulling
force by the use of a frictional mechanism with the help
of a weight in the pulley “Speedy” appliance. Members
of the second group (26 sprinters aged 14-18 years
with a performance level of 11.00-11.90 s in the 100m
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run) passed, with some exceptions, 6-8 runs of 20m in
length from a flying start at supra-maximal speed with
four increased pulling forces (20, 30, 40, 50 N).

The condition of making the pulling force optimal
is connected with the parallel creation of conditions for
stride rate increase. From the methodical point of view
we consider as decisive not to pull the sprinter by a too
high force in order to be able to do movements actively
with higher frequency over the whole covered distance.
In this way it is possible to improve co-ordination at
a higher speed level of single extremities and the centre
of gravity. According to performed measurements it
seems to us that such an active choice in pulling condi-
tions can be performed by sprinters at a pulling force
magnitude of 20, 30 and sometimes 40 N. Higher force
application negatively influences the required stride rate
increase. It causes a disproportionate lengthening of the
stride and a passive tread-down. It forces runners to keep
their attention on safety during movement activity.

We feel that, under easier conditions, the velocity
of 5-8% higher than the maximal running speed is
adequate. The aim of this training is, even with help of
a relatively small pulling force, to create a faster co-ordi-
nation connection of the neuromuscular apparatus and
thus create dispositions for overcoming the speed bar-
rier. But even in optimising the pulling force we found
inter-individual differences. As significant we consider
the discovered fact that a further stride rate increase un-
der supra-maximal conditions can be carried out only by
those sprinters who have its high starting value at their
disposal as well as a shorter stride contact phase time.
The stated problem is probably closely connected with
the level of special co-ordination abilities. It manifests it-
self for example in the case of the two following runners.
L. B. (Fig. 7) had, under natural conditions, a running
stride rate of 4.66 Hz and, under supra-maximal speed
conditions, while individually making an optimal pulling
force of 30 N, was able to reach it by 5.07 Hz. A further
pulling force increase (40 N) led also in the case of this
sprinter to a negative phenomenon in running structure
that is expressed by frequency decrease. On the other

Fig. 7
Trends of running speed changes and stride rate at
different pulling forces (runner L. B.)
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hand, in the case of K. S. (Fig. 8) with a higher pulling
force, the stride rate mildly but fluently decreased - from
4.14 Hz to 3.96 Hz with a pulling force of 50 N.

Fig. 8
Trends of running speed changes and stridevrate at
different pulling forces (runner K. S.)
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On the basis of the above stated facts we consider as
rightful the demand to respect, in supra-maximal speed
application, also the individual specificity of each sports
participant. We suppose that for the sprinter with lower
frequency abilities, the application of this method can
have even a negative influence on their technique. This
is only a hypothesis that ought to be verified in future
research.

Fig. 9
Speed changes of single running strides (runner I. J.)
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Speed changes of single running strides (runner J. L.)
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CONCLUSIONS

1. Kinematics characteristics of supra-maximal speed
with inadequate pulling force undergo various changes
of character when compared under natural conditions.
Sprinters under easier conditions act passively, relying
on the outer pulling force’s function. Higher velocity is
reached by a practically unchanged stride rate, while
the length of the stride is increased. The negative trend
of changes in selected movement activity parameters
deepens with supra-maximal speed increase.

The above-mentioned facts indicate that there is a
need for making optimal stimulation from the point of
view of motor ability development, especially in speed,
strength and co-ordination.

2. Making more effective the application methodol-
ogy of supra-maximal speed requires us to optimise the
pulling force magnitude with the parallel creation of
conditions for runner activity increase in order to be
able to perform movements with higher frequency dur-
ing the whole run.

The optimisation of function is contributed to signifi-
cantly by the possibility of stimulus intensity regulation
(magnitude of the pulling force) of supra-maximal speed
that is made possible by use of a friction mechanism
with the help of weight in a pulley appliance of the accel-
erator “Speedy”. Regarding the character of movement
activity structural changes and the individual sprinters’
specialities (mainly stride rate magnitude under natural
conditions) we consider as optimum a pulling force of
20-30 N, sometimes even 40 N, that is manifested by
reaching 105-108 % of maximal running speed. A higher
force influence negatively required a stride rate increase,
causing passive step down and inaccurate lengthening
of stride. It also takes runners’ attention away from the
safety of movement activity performance from the point
of view of the possibility of injury.

Fig. 11

Dependency of standard deviation and standard
deviations’ changes at maximal and supra-maximal
speed running [1]
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3. In the application of supra-maximal speed
stimulus in sprinters training it is important to respect
individual peculiarities of movement activity perform-
ance. A higher adaptable effect can be seen in sprinters
that even under natural conditions of maximal speed
running dispose of a shorter contact time and higher
stride rate.

Fig. 12

Dependency of standard deviation and standard
deviations’ changes at maximal and supra-maximal
speed running [%]
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VYUZITI PROSTREDKU SUPRAMAXIMALNI
RYCHLOSTI V TRENINKU SPRINTERU
(Souhrn anglického textu)

Autofi v prispévku uvadéji vysledky dlouhodobého
vyzkumu zaméfeného na rozvoj maximalni bézecké rych-
losti s vyuzitim prostfedki supramaximalni rychlosti.
Podafilo se urcit optimalni silu tahu (20-40 N), ktera
umoznuje dosahnout 105-108 % maximalni béZecké
rychlosti. Pfi této rychlosti se kinematické charakteris-
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tiky béhu maximalni a supermaximalni rychlosti vyrazné
nelisi, coz zabezpeCuje jejich optimalni transfer do
zavodni Cinnosti.

Klicova slova: atletické sprinty, supramaximdlni rychlost,
rozvoj maximadlni rychlosti, kinematické charakteristiky
béhu maximdlni a supramaximdlni rychlosti, tazné
zarizeni, optimalizace sily tahu.
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The purpose of this research is to gather information on solving conflicts that emerge in classes of physical education,
and to find out how Slovene teachers of physical education approach the solution of these conflicts. The aim of this
research is to ascertain what ways of solving conflicts Slovene teachers of physical education decide to use.

For this purpose, a questionnaire has been developed, including a couple of conflict behavior situations, occuring
during physical education classes. From randomly chosen primary schools in Slovenia 34 teachers were questioned.
Since the sample has been randomly chosen, it does not imply any generalization. Teachers have been asked to provide
answers to hypothetical pedagogical situations, grouped into several classes (for example, conflicts which could result
in potential injuries; conflicts, which could disturb the process of physical education, and the like).

Data was processed at the computer data processing department at the Faculty of Sport, Ljubljana. For this pur-
pose, the SPSS software package was used (subpackage FREQUENCIES).

This research supports one hypothesis: PE teachers use a variety of methods for solving conflicts. When solving
conflicts, teachers use different approaches; the first and most frequently used approach is the authoritative approach
- “the teacher’s way”, and the second most frequently used approach is the democratic approach - “cooperation with
a student”. Experts in this field most widely support the latter approach. Teachers rarely decide for a “compromise”
approach, and there is practically no method of indulgent allowance used.

The results of this research can be useful for teachers of physical education in order to be able to compare the
methods they use with the methods presented in this research. At the same time, these findings could be considered

when trying to determine the suitability and efficiency of individual approaches for solving conflicts.

Keywords: Primary school, physical education, communication, conflict, solving conflicts.

INTRODUCTION

Communication represents one of the principle proc-
esses in any society. By communicating, we fulfill our needs
to express our thoughts, ideas, feelings, and desires.

With the lack of professional implementation of
communication in school as an educational institution,
there would be no quality education. Communication
in classes of physical education has, as opposed to
other types of classes in school, its advantages and
disadvantages. A relaxed and informal atmosphere has
a positive effect on the quality of interpersonal relation-
ships; teachers exert an educational influence upon their
students, who are required to participate maturely and
responsibly in the pedagogical process. Physical educa-
tion namely involves situations, which may become risky
when rules are not being followed and a relaxed atmos-
phere may easily turn into an unmanageable chaos.

Each time people interact, their opinions and inter-
est may be different and interpersonal problems may
emerge. As far as conflicts are concerned, school as an
educational institution is no exception. Conflicts emerge
in interpersonal relationships as well as in contextual
areas - among teachers, among students and between

teachers and students. Communication can also be one
of the causes of conflicts. Nevertheless, communication
is the only tool to successfully solve conflicts.

When solving conflicts in physical education classes,
we must pay particular attention to situations caused
by inappropriate behavior and representing a poten-
tial risk. Situations like these are lower in number in
other types of classes. However, a relaxed atmosphere
and children‘s emotional engagement during physical
education classes contribute to a higher motivation for
solving problems, and thus to more qualitative solutions
of conflict situations.

SUBJECT, PROBLEM, AND PURPOSE

Communication

Communication is the fundamental tool of educa-
tion. The contemporary science dealing with com-
munication is called interpersonal communicology. It
focusses on the following type of communication: any
kind of information exchange via communication chan-
nels between two or more subjects who are physically
located near each other.



24

The process of communication is combined of four
fundamental elements: the sender of the message, the
message, the recipient of the message, and the context.
Communication can be carried out either verbally or
non-verbally.

The so called “Palo Alto” school (Watzlawick, 1967)
classifies interpersonal communication into verbal, non-
verbal, contextual, and relational. The communication
is harmonic and sincere when the spoken context is in
harmony with the non-verbal behavior, and when the
spoken context confirms the speaker’s attitude towards
the context and its recipient. The communication is
disproportional and insincere when the verbal and non-
verbal contexts are out of sync, and when the spoken
context is degraded and negated through the speaker‘s
attitude towards the context and its recipient.

The Hamburg School of Communicology (Schulz
von Thun, 1984) distinguishes the following integral
parts of interpersonal communication: message (con-
text) transfer, identifying the attitude of the speaker
towards the context and the message recipient, un-
covering one’s own personality, and influencing the
message recipient. Therefore we could talk about the
contextual, relational, personal, and influential aspects
of communication. The process is reciprocal - we send
and receive messages, reciprocally we try to identify
interpersonal relationships and attitudes towards the
message (context). We both uncover our own person-
alities and influence each other. This process is either
conscious or subconscious and is mostly carried out by
means of non-verbal communication. In each conversa-
tion we have with a student, we transfer a certain context
to him/her, we define relationships (with the context, or
the student), we reveal our own personality and influ-
ence the student. All of the above-mentioned is known
as the “theory of four aspects of communication”.

According to the interpersonal communication
flow, we distinguish among four types of interpersonal
relationships:

* “ME OR YOU"” is interpersonal rivalry, or so called
symmetric communication. It is a ”battle” for he-
gemony and power during the communication flow.
Both speakers are convinced of their infallibility. In
such a situation, the process of education is very
difficult.

+ “ME AND YOU?” is positionally fixed communica-
tion. Both the roles and the positions are fixed and
the co-speaker must follow these rules. It is very obvi-
ous who is first and who is second, who is speaking
and who is to listen. In such a situation, the teacher
is always, and the student is never right.

 Hidden communication “ME ABOVE YOU”
represents communication controlled from the
background. The one who seems to be first is in
fact second and vice versa. The virtual democratic
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relationship between the teacher and the student is
in fact controlled by the teacher. The relationship is
insincere and students gradually begin to lose trust
and they themselves start using the same methods
of manipulation.

+ “ME AS WELL AS YOU” is communication where
partners freely and interchangably supplement each
other. The prevailing component is the topic of the
conversation. The relationship between partners is
flexible, depending on the topic and the context. All
parties involved contribute to the process of educa-
tion in such interpersonal communication relation-
ships.

Communication in physical education classes

When compared to other types of classes, a physi-
cal education class is carried out under different and
specific conditions. Its specific character is that verbal
communication can be aggravated due to noise and
the students being spread around the “classroom”.
However, this specific character can be beneficial for
the physical education teacher. Namely, a relaxed and
informal atmosphere has a positive effect on the quality
of interpersonal relationships, which to a great extent
contributes to a successful educational process.

Non-verbal communication is of greater importance
physical education classes than in other types of classes.
The students must be motivated to perform sport activ-
ity primarily through our own example and attitude
towards the class - the relationship that shows through
non-verbal communication. In sport, there are certain
activities, which cannot be explained merely in words
and it is easier for the students to learn certain move-
ments by imitation.

It should be mentioned that students generally like
physical education. According to some sources of in-
formation, it represents the favorite school subject of
students in Slovene schools. The student’s emotional
engagement in physical education classes is higher
than in other types of classes. On one hand, this is very
welcome since a higher motivation level can be used in
achieving the goals of the physical education process.
On the other hand however, a high emotional engage-
ment represents the potential occurrence of a conflict
and thus more occurrences of inappropriate behavior.

Conflict

Fischalek (1987) describes conflicts as interpersonal
contradictions of different needs, desires, interests, emo-
tions, and acts. We distinguish among internal, external,
latent, false, and mixed conflicts, and conflicts arising
from accepting or avoiding a confrontation. Internal
conflicts can arise because of two different and repul-
sive contexts (trap), two different and attractive contexts
(difficult choice), or one context, which is both repul-
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sive and attractive (two sides of a story). The external
conflicts involve two or more individuals with different
non-concordant desires and activities. The latent, hidden
and subconscious conflicts occur when individuals are
not aware of their own disagreement. Mixed conflicts
are a combination of internal and external conflicts
(Fischalek, 1987).

Deutch (according to a resumé by Brajsa, 1993)
describes a conflict as a battle of incompatible tenden-
cies and effects within an individual, within a group and
a nation, or among individuals, groups and nations in
situations characterized either as rivalry, or cooperation.
As such, we distinguish interpersonal and intrapersonal
conflicts, conflicts within and among groups, as well as
international and intranational conflicts.

This author stated that an analysis of all the compo-
nents of a conflict is necessary in order to understand
the conflict situation: the partners  past relationships,
the behavior patterns in a given conflict situation, the
core of the problem, social environment, observers, solu-
tion strategy, and consequences.

Most authors agree that a conflict as such means
nothing bad. The key is how we approach the solution
of such a conflict. To a certain extent, a conflict repre-
sents an optimal method of interpersonal relationship
(Luthans, 1989). Deutsch (1973) describes a number
of positive characteristics of a conflict. Conflicts help
us to learn about problems, to seek new solutions, to
prevent inactivity and to stimulate curiosity. Conflicts
alleviate self awareness, stimulate activity (changes), and
strengthen the identity of an individual or a group.

Conflicts play an important role in everyday rela-
tionships (Bach & Goldberg, 1975). They enable us to
achieve an optimal distance to which we can be near
a partner. Conflicts represent a part of a battle for the
primary role in a relationship; they emerge in a struggle
for security and certainty in a relationship. Conflicts are
actively present in the process of establishing a personal
identity and they help us eliminate romantic illusions
about relationships with other people. Also, the problem
of a third person’s involvment in a relationship is cor-
related with conflicts.

Dealing with a problem
It is important to distinguish between two concepts,

dealing with a problem on one hand, and conflict solu-
tion on the other hand. How we deal with a conflict
essentially influences its solution, and above all, the
applicability and realization of the solution. According
to Gordon (1996), we distinguish between the following
methods of solving problems (conflicts):

1. “I win you lose”. This is a solution to my problem,
not ours. A one-way solution, which is the result of
the authoritative decision-making of the leader. The
partner in this case is left discontented.
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2. “You win I lose”. Our behavior is permissive. The
leadership and decision-making is left to others,
not the leader. In this case, only the partner is satis-
fied.

3. “All win”. The solution to a problem has been
achieved in cooperation with all parties involved,
satisfying all.

The first two methods could be characterized as “win
- lose” situations, where dealing with conflicts provokes
an even more intense antagonism and hatred, and where
the possibility to reach a compromise or solve a problem
is smaller and smaller. Within a group, the win - lose
method strengthens the oligarchy and gradually renders
the group’s activities impossible.

The above method of solving conflicts causes a de-
praved perception with partners. Gradually they see and
hear more and more of what they want or have to see or
hear, and less and less of what they actually do see and
hear. This causes wrong opinions, blind loyalty, hostile
tempers, and preconceived ideas, and tends to depreci-
ate the opponen’s personality. Their judgment becomes
highly subjective and biased.

According to Gordon (1996), the use of force,
power, and repression when solving conflicts causes
dependence, fear, and anxiety. The communication is
restricted upwards, the coworkers are pushed into flat-
tering, and the relationship among the coworkers pro-
vokes rivalry and competition. Conformity, inferiority,
refusal, and dislike develop. In some cases, introversion
and escape. This method creates alliance and coalition
among the coworkers. Among the management, the use
of force when solving conflicts requires a lot of time,
makes management decisions difficult, causes estrange-
ment, stress, and weakens their influence on their cow-
orkers. In general, this method is short term and is the
most expensive one.

The authoritative method of solving problems can
be very effective in situations requiring urgent, swift ac-
tion. In physical education classes, these are potentially
dangerous situations. The consequences of not following
the rules can lead to falls, impacts, collisions, troubles
when chewing gum, ...

At the same time, the authoritative approach can
represent the only possible method when dealing with
a large number of people and when a thorough and long
conversation is not possible.

The third method, with no loser, requires cooperation,
mutual respect and consideration instead of competition.
It makes possible mutual creativity and satisfaction.

Robins (1989) modifies Gordon and distinguishes
four methods of solving conflicts. These methods are
similar to the previously mentioned ones, with an added
method, where both parties involved in a conflict are
satisfied even though neither finds the result as an ideal
solution.
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persistency (“we win, the partner loses”)

adapting (“we lose, the partner wins”)

compromise (we and the partner lose and win)
cooperation (both win)

With the help of this research and a questionnaire,
we wanted to ascertain how Slovene teachers of physical
education react to defined hypothetical conflict situa-
tions, which were classified into several pedagogical
situations.

The aim was to find out how teachers solve those
conflicts, which could potentially cause injuries and
are thus dangerous, conflicts, which make the process of
education difficult or impossible, and how they solve
such conflicts, which arise due to differences in students’
interests. We wanted to ascertain which methods are most
widely used among Slovene physical education teachers.

Ll S

GOALS
Conflicts in school emerge on a daily basis. There

are fewer conflicts in certain classes and with certain
teachers, and more in others. Teachers are more or less
successful in solving conflicts. Based on the many ap-
proaches of solving conflicts, the goal of this research
is to:

1. Establish whether there is a most commonly used or
most effective method for solving conflicts in physi-
cal education classes.

For this purpose, some typical pedagogical situ-
ations that emerge physical education classes have
been selected. The situations are presented in the form
of a questionnaire, and the questioned teacher could
choose the method he/she would use to solve a hypo-
thetical conflict situation.

HYPOTHESES

Based on the subject, problem and goals, the follow-
ing hypothesis can be set:
H1: Teachers of physical education use different me-
thods when solving conflicts.

METHODS

PROFILE OF SUBJECTS

Professors of physical education (34 total, both male
and female) from randomly selected primary schools in
Slovenia were questioned.

SAMPLE OF VARIABLES
The sample of variables in the questionnaire supports
the thesis by Robins (1989) - four classes of methods for
solving conflicts:
1. PERSISTENCE (We persist in ascertaining our
needs. We are convinced that our opinion is the
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only correct one and that our solutions are the only
acceptable ones.)

2. ADAPTING (We adapt to the desires and needs of
the students without ascertaining our needs.)

3. COMPROMISE (Such as voting; one way today
- another way tomorrow; indulgent allowance is
used by both, teachers and students.)

4. COOPERATION (Representing one’s own opinion
and listening to the opposite one; mutual agreement
with which all parties involved are satisfied.)
Regarding the method used for solving conflicts, the

following answers to individual questions are possible:
persistence, adapting, compromise, cooperation and
consistency. Teachers have circled the answer that cor-
responds to the method they would use to solve the hy-
pothetical conflict situation presented by an individual
question. The hypothetical pedagogical conflicts have
been grouped into several classes. For example, con-
flicts, which could result in potential injuries, conflicts,
which make the process of education difficult; conflicts,
which arise due to differences in students’ interests, and
other similar types of conflicts (detailed descriptions
of the conflicts studied here are available and can be
obtained from the authors of this research).

DATA PROCESSING METHODS

Data has been processed at the computer data process-
ing department of the Faculty of Sport, Ljubljana. For this
purpose, the SPSS software package, version 10.0 has been
used (subpackage FREQUENCIES).

EMPIRICAL DATA AND DISCUSSION

Answers to some questions have been incorporated
into specific pedagogical situations. The following con-
flict situations have been analyzed in more detail:

» conlflicts, which can be dangerous (potential

injury),

» conflict, which make the education process dif-

ficult.
We have analyzed the methods of solving different
conflict situations.

How teachers of physical education react to critical situ-

ations in physical education classes

This section includes responses to the following situa-

tions c:

 Situation no. 5: The student intentionally moves to
a place or position where there is the possibility of
impact with another student.

» Situation no. 8: The student insists to practice using
inappropriate, slippery shoes.

* Situation no. 11: The student climbs and jumps un-
protected and beyond control, or throws different
objects at other students...
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TABLE 1
Teacher’s response to Number of Percentage
dangerous situations answers (n) (%)
Teacher persists 65 64
Teacher adapts 2 2
Teacher seeks compromise 2 2
Teacher cooperates 27 26
with student
Other 5 5
No answer 1 1
Total 102 100
Fig. 1
Dangerous situations
O01%
5% O persists
026% H adapts
Oseeks compromise
O cooperates
02% o64% Hother
B2% O no answer

In situations, which are potentially dangerous (TA-
BLE 1, Fig. 1), teachers most commonly choose the
method of persistence. Students often overestimate
their abilities and they have a drive to show off. The
perception of danger is put behind and teachers can
judge such situations more objectively. Whether the
teachers will take some time to talk to the students or
not, is up to their judgment (depending on how serious
the situation is, depending on the student, and other
circumstances).

The majority of authors are of the opinion that the
most appropriate approach to solving conflicts is when
the teacher and student cooperate. Mutual respect and
considering other people’s opinions, needs, and desires
leads to a more stable and qualitative solution. The con-
tent in such a case is mutual.

One of the principles of communication pleasure
is the right to be active and passive during a conversa-
tion. Every person has a right either to cooperate in
or to withdraw from a conversation. In this context,
it is worth mentioning the driving force for solving
a conflict. Students sometimes do not have the desire
to solve a conflict together with the teacher. On the
other hand however, their acting can harm themselves
as well as other students. The teacher, who is responsi-
ble for safety in the classroom, is thus forced to use the
method of “power”. Gordon (1996) states that when
a swift and energetic action is required, or when we
have to deal with a large group of people, the method
of power (teacher persists) is the only successful one.
The absence of conflict behavior does not indicate that
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the conflict has been solved. Inappropriate behavior can
re-occur, and it is worth thinking of cooperation with
the student, but at a suitable time.

How teachers of physical education react to situations

that disturb the process of physical education
Some questions are related to hypothetical situa-

tions, which can lead to potential injuries and are thus

dangerous. This section includes answers to questions

posed by such situations as presented in our question-

naire:

+ Situation no. 6: Student does not listen to instruc-
tions.

» Situation no. 9: Student does not follow instruc-
tions.

 Situation no. 12: Student refuses to be in a physical
education class.

* Situation no. 13: Student refuses to perform a certain
exercise.

» Situation no. 14: Student keeps talking and makes
remarks during an explanation.

+ Situation no. 15: Student disturbs other students.

In situations, which disturb the educational process,
taking up a lot of time and thus making the lesson less
effective, teachers most commonly choose the following
two methods: persistence and cooperation (see TABLE 2,
Fig. 2). The authoritative approach (the teacher persists)
is probably less time consuming; however, the inappropri-
ate behavior is likely to re-occur because we may have

TABLE 2
Teacher’s response to situations which Number Percentage
disturb the process of physical of answers (%)
education (n)
Teacher persists 82 40
Teacher adapts 0 0
Teacher seeks compromise 15 7
Teacher cooperates with student 89 45
Other 15 7
No answer 3 1
Total 204 100
Fig. 2
Disturbance of PE process
W7% Opersits
W adapts
Oseeks compromise
045% O cooperates
: M other
Ono answer
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not solved the conflict entirely. Also, the authoritative
approach in such cases is successful because children
in fact are aware of their inappropriate behavior. The
atmosphere in physical education classes is by nature
playful, the teacher-student relationship is far more
relaxed and children may momentarily be tempted.
A warning in such situations can be sufficient to wake
the students up and get them back to cooperating. There
are no strong conflicts in such cases. However, when
the conflict is not solved or when it is very critical, the
majority of authors agree that a more successful method
would be cooperation. In this way, we would save a lot of
time in the long term. There is also a greater possibility
that the conflict will be solved and that the educational
aspects of a democratic approach will be fulfilled.

Due to the nature of questions six, nine, twelve, thir-
teen, fourteen, and fifteen, we expected that the chosen
methods “teacher persists” and “teacher cooperates with
student” would be equally frequent. These assumptions
were generally right.

Ways of solving conflicts in physical education classes

Based on the answers obtained from the question-
naire, we analyzed the most frequently used methods of
solving conflicts.

TABLE 3 and Fig. 3 show how frequently methods
for solving conflicts in physical education classes are
used. Teachers most frequently decide to use the au-
thoritative approach, that is “teacher persists”. The sec-
ond most frequently used approach is democracy, that

TABLE 3
Methods of solving Number of Percentage
answers (n) (%)
Teacher persists 176 48
Teacher adapts 4 1
Teacher seeks compromise 35 9
Teacher cooperates 135 36
with student
Other 20 5
No answer 4 1
Fig. 3
Methods of solving conflicts
O persists
W adapts
036% m48% Oseeks compromise
O cooperates
W other
Ono answer
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is “teacher cooperates with student”. “Compromise” is
less frequently used.

Experts in this field most widely support the coop-
eration method. Such a method offers a more stable and
qualitative solution. Besides, we can take advantage of
this method to educationally influence a student, since
this method is based on mutual respect and considera-
tion.

During physical education classes, there are situa-
tions when students may get injured. In such cases, an
effective and authoritative approach is required.

The results presented in TABLE 3 and Fig. 3 in-
dicate that there is practically no teacher who would
use one single approach for solving conflicts. Teachers
most commonly decide for the “persistence” and “co-
operation” approaches. Some tend to use one method
more, others some other. In specific situations, some
teachers also decide for a “compromise”, while there
is hardly any “adapting” method used. Of all the an-
swers, 5 % are classified under “other”. The review of
these answers has shown that some answers could be
classified as “persistence” and some as “cooperation”.
Other answers indicate that teachers have decided for
a combination of methods. These teachers first persist
in their opinion and if not successful, they then decide
for “cooperation” and vice versa.

Based on the obtained answers as presented in TA-
BLE 3 and Fig. 3, we can confirm hypothesis number
1. Teachers of physical education use different methods
when solving conflicts. Our assumption is that the main
reasons are that conflicts differ by nature, or that there
are potential consequences of any given conflict situa-
tion.

To further investigate the causes, a more thorough
classification of pedagogical situations would be re-
quired in the future, and at the same time, the use of
other statistical methods. The current situation could
be explained by parameters, which have not been used
in this research, such as, the teacher’s sex, age, years of
experience, specialization, the influences of a curricu-
lum, work conditions, group relationships, society, ...
In research projects to follow, the series of instruments
used will have to be expanded in order to obtain more
accurate information.

CONCLUSION

The aim of this research has been to ascertain how
Slovene teachers of physical education approach solving
conflicts. For this purpose, the questionnaire included
a couple of conflict behavior situations, which occur
during classes of physical education. To simplify the
analysis, questions have been grouped into three classes
(dangerous situations; situations where the educational
process is disturbed and are not dangerous; situations
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where different interests are present and do not disturb
the educational process). Teachers have been asked
to choose among answers representing different ap-
proaches to solving conflicts. The approaches chosen
are based on the Robbins (1989) classification of meth-
ods for resolving conflict situations.

From randomly selected primary schools in Slov-
enia, 34 professors of physical education have been
questioned. Data has been processed at the computer
data processing department at the Faculty of Sport,
Ljubljana. For this purpose, the SPSS software package,
version 10.0 has been used (subpackage FREQUEN-
CIES).

The results indicate that in order to be efficient
in solving conflicts during physical education classes,
different approaches are required. Teachers most fre-
quently use the authoritative approach - “the teacher’s
way”. The second most frequently used approach is the
democratic approach - “cooperation with the student”.
In some situations, teachers are forced to use the “com-
promise” as well. Based on the obtained results, the hy-
pothesis H1 has been confirmed - none of the teachers
uses solely only one single approach.

How a teacher approaches the resolution of conflicts
is very often dependent on differences among students.
An approach, which is successful with one student, does
not necessarily lead to a successful solution with another
student. There is no all-purpose recipe. On one hand,
this means extra hard work for the teacher, whereas on
the other hand, it offers an enormous number of possi-
bilities in finding the appropriate solutions. The work of
a good teacher, who continuously seeks new solutions,
can thus never become boring - even though in identical
situations it does re-occur. Intuition, and the so called
“touch for working with children” are the capabilities of
every good teacher.
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ANALYZA RESENI KONFLIKTU V HODINACH
TELESNE VYCHOVY
(Souhrn anglického textu)

Ucelem vyzkumu je shromazdit informace o fesenich
konflikti, které se objevuji v hodinach télesné vychovy,
a nalézt zplsob, jak slovinsti ucitelé té€lesné vychovy
pristupuji k feseni téchto konfliktt.

Pro tento ucel byl vytvofen dotaznik, ktery obsahuje
nékolik pfipadt konfliktnich situaci v chovani zaki,
které se objevuji v hodinach télesné vychovy. Dotaznik
jsme zadali 34 ucitelim ze zakladnich Skol ve Slovinsku.
Vzorek byl nahodné vybran a nezahrnuje v sobé zadna
zobecnovani. Pozadali jsme ucitele, aby nam poskytli
odpovédi na hypotetické pedagogické situace, které jsme
usporadali do nékolika skupin (napf. konflikty, které by
potencialné mohly skoncit tirazem; konflikty, které by
mohly rusit priibéh hodiny télesné vychovy apod.).

Hodnoty byly zpracovany na oddéleni zpracovavani
dat na Fakulté sportu v Lublani. Pro tento ucel byl
pouZit program SPSS (soubor Cetnosti).

Vysledky vyzkumu potvrdily hypotézu: ucitelé té€lesné
vychovy uZzivaji celou skalu zptisobu feSeni konfliktt.
Béhem feSeni konfliktil ucitelé pouzivali riizné piistupy:
na prvnim misté a nejcastéji byl pouzity autoritativni
pristup - ,uciteltiv zptisob feSeni®, druhy nejcastéjsi
zpuisob byl demokraticky pfistup - ,spoluprace se
studentem®. Odbornici v tomto oboru podporuji druhy
zminovany pristup. U¢Citelé se jen zfidka rozhoduji pro



30

»,kompromisni“ pristup, prakticky zde nebyla pouZzita
zadna metoda, ktera by byla benevolentni.

Vysledky tohoto vyzkumu mohou byt uziteéné pro
ucitele té€lesné vychovy a ti pak mohou byt schopni srov-
nat si zminované metody s metodami, které pouZzivaji
jini ucitelé. Zaroven mohou vysledky zkoumani pfispét
k ovéfeni vhodnosti a efektivity pouzitého ucitelova
individualniho pfistupu pfi feSeni konfliktt.

Klicova slova: zdkladni skola, télesnd vychova, komuni-
kace, konflikt, Feseni konfliktii.
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It is possible to state that the organisation and way of functioning of the State administration has gone and will be
going through an incessant development process, which has responded and will be responding to the changes and
needs of society.

“The basic philosophy of local authorities, who are willing to build up new and well functioning organisation mod-
els, is their orientation towards ‘public services’. It means that services offered by local authorities should be designed
not only for people, but also in cooperation with them” (Welsh, 1994, 195).

It is thus necessary for the municipality to stay in contact with its inhabitants and to evaluate their needs and
attitudes. According to Welsh (1994), the task of local authorities is to analyse the impact of services offered to par-
ticular segments of the community, who should be served by the authorities. This analysis, which can be considered
as an audit made for certain client groups, is, besides being other things, also a starting point for the elaboration of an
overall municipality strategy. This analysis can be carried out by means of primary or secondary research.

The present state of our society and developmental tendencies taken under consideration, it is clear that the exist-
ence of leisure activities systems will be a significant element in the decision-making processes of State employees at
all levels of State (public) administration.

The relationship between those who can influence outer forces and those who occupy positions in leisure-time
organisations defines the dynamics of future development.

The role of municipalities in the domain of public services cannot be replaced. That’s why it is necessary to study
the opinions and attitudes of employees responsible on a local scale. It is also important for the information transfer

and communication to be carried out rapidly.

Keywords: Municipality, citizen, leisure activities, organisations, conditions.

INTRODUCTION

Within the framework of the creation of a new “Con-
ception of Sport and Physical Culture Development in
the Liberec Region”, the Liberec regional council has
asked the Faculty of Physical Culture to work out
a study describing and evaluating the opinions and at-
titudes of local authorities’ employees toward communal
recreation. The stress was put on educational activities
of a sport character.

The study comprised three parts:

1. Representatives’ attitudes toward leisure activities of
a sport character, seen within the framework of local
politics.

2. The present-day situation in the financing of com-
munal recreation from local budgets.

3. The present day situation in the domain of ownership
(in the sphere of sport and physical education).
The size of the region and the diversity of studied

subjects made the realisation of the study very difficult.

Due to the volume of information gathered, we will

restrict this article to the first part of the problem: Rep-

resentatives’ attitudes toward leisure activities within the
framework of local politics.

From the etymological point of view, the word
“citta”, “cité”, “ciudad” (originating from Latin, “civi-
tas”) contains two basic concepts: the town as a mate-
rial, archeological and topographic unit and, at the
same time, the town as a place for the congregation of
people, or, as the Italian encyclopedia Treccani puts it,
“a historical and legal phenomenon, which represents
the characteristic and inevitable nucleus of society’s life”
(European Urban Charter, 1992).

In sociological terms, municipality is defined as
a local community, within the framework of which
exchanges and interactions between local inhabitants
and institutions leading to the achievement of economic,
social and cultural goals are realized. From the adminis-
trative point of view, a municipality is seen as the lowest
administrative and geographical unit of urban or rural
character (Velky sociologicky slovnik, 1996, 667, 669).

The Act N° 128/2000 on municipalities says that
municipality is defined as a basic self-governing (au-
tonomous) community of citizens, clearly defined by
a geographical border (Public administration, 31).
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At present, towns are more and more often referred
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to as municipalities (“commune”, “municipio”, “Ge-
meinde”, “comune”) or “autonomous territorial bodies
assembling inhabitants with particular interests”, and
as inhabited areas “with organized urban and public
services development, having their own administration”
(European Urban Charter, 1992).

The town is viewed not only as a local unit but also
as an integral part of the development of mass consump-
tion. Residential houses, schools, transport services and
all kinds of entertainment facilities represent a form
of modern industry product “consumption” (Castells,
1983).

Harvey (1973) states that local authorities’ decisions
have a significant impact on the image of the town and
on its developmental tendencies. It is important, for
example, what kind of tax alleviations are accorded to
the construction companies as well as to the subjects
interested in buying real estate.

The government (executive power) is another ele-
ment influencing directly the town’s life in many do-
mains. It plays an important role in road and municipal
flat construction, plans the localization of green areas
in the town, building cultural and social centers, etc.
The face of a town depends thus on the interaction be-
tween the market forces and the governing power, and
it is a symbolic and spatial expression of the processes
ongoing in the entire society (Castells, 1983).

The European Urban Charter (1992) defines the
present and future conditions of urban development. It
makes this statement, among others, that the enforce-
ment of individual rights should be based on solidarity
and responsible citizenship. The citizens of European
towns have, according to the above mentioned Chart,
the following rights:

Health - the right to live in an environment promoting
human physical and psychological health;

Sport and leisure - the right to use a large variety of
sport and leisure facilities, irrespective of age, abilities
or income;

Culture - the right to use facilities and take part in
a variety of creative activities;

Participation - the right to participate in pluralistic de-
mocratic structures and in the municipal management,
this participation being characterized by cooperation
among different partners, by the principle of subsi-
diarity, by the right to information and by protection
against excessive regulation;

Personal development - the right to live under urban
conditions that help individuals to acquire personal
richness and to insure the individual’s social, cultural,
moral and spiritual development;

Financial mechanisms and structures - should enable
local authorities to find the financial backing neces-
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sary for putting into practice the rights defined in the
Declaration.

When defining the “public administration”, it is nec-
essary to reflect on its functional and organizational
aspects and its overall structure, specific to the context
of the Czech Republic.

The definition of this term is not easy: until recently,
the State had been the only vehicle of public adminis-
tration and had made it clear that no other bodies were
eligible to act in favour of public interest. That is why
the term “public administration” was often replaced by
the term “State administration”.

To be able to redefine and set up the characteristics
of the above-mentioned terms, we take as a basis the Act
N°128 from April 12, 2000 on municipalities.

The characteristic feature of today’s society is that
its management is no longer insured exclusively by the
State organs. Other subjects (mainly the so-called self-
governing public corporations) are playing an increasing
role in society’s management and in decision-making
processes.

In a society organized into a State, public adminis-
tration refers, in general, to administration of public
affaires realized by the state’s executive organs. The
State and self-governing public corporations carry out
the duties of their positions in public administration
through so called administrative bodies.

Each group sets up its own procedures and struc-
tures of power. It needs to be stressed that power and
leadership are not identical notions. Power is viewed
as the ability to make others behave in the desired way.
Leadership means the ability to make (persuade) the
group to behave (and act) voluntarily in a certain way.
When we take into consideration what has been said
above, we see that the power holders in a particular soci-
ety will always be involved in setting up new tendencies
and will be the ones who take the lead.

Wideman (1999) states that the Czech Republic’s
adhesion to the European Union presumes that the
Republic meets certain requirements concerning the
functioning of public administration. It must be de-
centralized, controlled, financed properly and so-called
public service must be implemented. The administration
has to be flexible, effective and managed by qualified
professionals who consider municipal and regional plan-
ning to be the basis for their activity.

Urban planning is, according to the European Urban
Chart (1992), a science which has the professional and
analytical potential for assessing projects, programs and
strategies, which serve as a basis for physical, social,
economic and ecological structures. And these define
if the presumptions and decisions have been legitimate
from the point of view of feasibility, political plausibil-
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ity and in accordance with a higher level of political
decision-making.

Urban planning is becoming a crucial component of
successful work on all municipality levels. It is therefore
necessary to take this fact under consideration when
creating any conceptions of systematic solutions to
the problems of leisure activities, which are an integral
part of human life. According to the European Chart of
Sports (1994), all the inhabitants of a municipality have
the right to participate in sport activities, irrespective
of their social origins, age, sex, economic situation or
ethnic background.

In the table below, we list the means municipalities
use to enforce this decision (paraphrase of the European
Urban Charter, 1992):

Adopting active policies in the domain of sports for
all age, social, ethnic and handicapped inhabitants of
a particular municipality;

Removing psychological, social and economic con-
straints which might prevent the inhabitants from taking
part in sport activities;

Providing a network of basic sport facilities covering the
whole of each municipality or the surrounding area;
Insuring organization of the facilities in such a way that
local populations can identify with them, encouraging
a sense of ownership and thus reducing vandalism and
delinquency;

Insuring that publicly-provided sport facilities comple-
ment those organized by the voluntary and commercial
sectors;

Insuring that proposed sport facilities meet the present
as well as the future needs of the inhabitants and that
they become an integral part of those parts of munici-
palities, in which they will be constructed, and that they
fit into the overall urban plan of the community.

When planning freely accessible playgrounds, woo-
ded areas, bicycle paths and playgrounds, the politicians
have to bear in mind one crucial goal: to foster and
stimulate the recreational activity of the citizens. The
Act N° 564/1990 defines that the domain of education
will be put under the agenda of the newly created, inde-
pendent school boards.

One of the recommended measures is to create condi-
tions for the establishment of specific work positions
that would be in charge in the domain of leisure on the
municipal, local and regional level.

Their task will be, among others, the following:

To insure the functioning of the state administration in
the given domain;

To treat the proposals of local conceptions, plans and
recommendations concerning the programs of state
support and protection of youth;

To participate in the planning and budgeting of the
particular domain and in the field of use of state sub-
ventions;
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To coordinate and control the management of the tasks
connected with social issues, health, leisure time and
life style;

To create an information system and provide counseling
services;

To cooperate with other departments and other part-
ners.

METHODOLOGY AND CHARACTERISTIC OF THE
SAMPLE

The client has agreed to the realization of the survey,
which would include 23 questions and 8 demographic
indicators. In two rounds, 228 questionnaires were
distributed and 97 communities were sent the ques-
tionnaires by post. After a logic control, all 97 of them
were used for statistical processing - this means that
the return rate was 100 %. The results of the survey
are described in this article. In the second round, the
researchers spoke with 131 local authorities representa-
tives in the remaining communities of the Liberecky
kraj. After a logic control, all 131 questionnaires were
used for statistical processing. The results are being
processed.

Note: the authors of the survey use the terminology
as defined by the client and they are aware of the fact
that objections of technical character could be raised.

REPRESENTATIVES’ ATTITUDES TOWARD LEI-
SURE ACTIVITIES OF SPORT CHARACTER ON
THE LEVEL OF COMMUNAL POLITICS

Having taken into consideration the needs of the
article, we will state several findings of the research
carried out in 1999 by the Institute of Children and
Youth of the Ministry of Education, Youth and Sport,
in cooperation with the Department of Recreology of
the Palacky University in Olomouc and departments
N°73 and K3 of the Ministry of Education, Youth and
Sport.

This research analyzed the opinions and attitudes
of those regional and local authorities’ employees who
have already been working in the field of youth and
physical education.

Respondents submitted that their work does not
comply with the initial objectives. It is evident that the
classification of particular work positions is not clear:
one third of the employees said that they use only 10 %
of their time working on the original objectives of the
particular position.

There are significant contrasts among the respond-
ents when it comes to the nature of their work (what
they think it should be) and the reality:

The respondents consider as important the follow-
ing items:
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A/ Protection of society against negative influences;

B/ Use of State subventions;

C/ Support of NGO’s, counseling activities;

D/ Information;

E/ Coordination of the activities of all participating
subjects;

F/ Participation in creation of plans and budgets;

G/ Participation in material, economic and personal
backing of activities;

H/ Working out proposals of local conceptions.

On the other hand, they consider as less important:

I/ Creating conditions for good functioning of corpora-
tions;

J/ Working out communications for higher administra-
tion units.

The level of education and professional training is
unsatisfactory. The respondents’ opinion concerning
their own readiness for the function corresponds with
their opinion concerning the methodical leadership of
higher structures. Employees want to express that they
themselves are not “to blame”.

The central system of financing leisure activities
within regions is inconvenient. Decentralized financing
of individual bodies (finance distribution by a particular
local administration) is clearer and more “fair”.

In respect for the need for the creation of a clear
concept in this domain, we consider as very important
the following opinions:

A/ The issue of leisure time is very important for the
public;

B/ It is necessary that decision making concerning
certain conceptional issues be transferred to the
competence of lower administration units;

C/ There is an urgent need to resolve the issue as a
systematic solution;

D/ It is beneficial and necessary to solve the issue of
leisure activities as a whole (“from one point”),
given that it is possible to coordinate the process
with other departments - social dept., dept. of con-
struction, etc.

It is interesting to compare the conclusions of the
analysis of opinions and attitudes of the employees al-
ready “active” in this sphere (made in the entire Czech
Republic) with the results of the survey in the Liberecky
kraj: see TABLE 1.

We state that the methodology of the two surveys
was identical, the only difference being the partition
of the communities. We made a more detailed parti-
tion in the case of Liberec, according to the number of
inhabitants.
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CONCLUSION

On the basis of the data gathered in the survey, we
can state that:

The present state of affaires is very similar to the
one described in the research project done in 1999. We
can therefore say that the development rate does not
correspond with the needs and developmental trends
of today’s society.

In general, it is not true that the communities have
created specific work positions that would insure func-
tioning of this domain.

Education of responsible employees is higher in the
communities with a higher population.

The number of employees with proper education is on
the increase in accordance with the population growth
but still does not correspond with trends.

Only one community has an independent department
which is fully focused on the issue.

Of the communities, 4/5 are not even considering the
creation of such departments.

The bigger the community, the more likely it is to
have sport committees. However, 1/2 of the communities
are not even considering creating such committees.

It is positive that only one community considers the
issue of communal recreation as unimportant, and only
two as less important.

This issue is considered by 94 communities to be
important for all age and social groups.

Communal recreation is considered to be, together
with tourism, to be important and beneficial by 67
communities and only 3 communities with a population
smaller than 500 inhabitants think that these issues are
not connected.

NGOs are supported in 41 communities by lending
them communal sport facilities for free or for a symbolic
price.

The majority of communities support their NGO’s by
combining several approaches.

Grant policies are also often used to encourage mate-
rial and personal development.

Our results have shown that the issue of communal
recreation - and not only in the domain of sport and
physical culture - is becoming an subject of interest of
State employees on all levels of State administration. It
is necessary to add that in most cases, these employees
do not have the capacity to leave the traditional point
of view and that they do not conceive the domain as
a space for influencing and forming the modern life
style.
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TABLE 1

Summary of opinions of executive representatives of the municipalities of the Liberecky kraj
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Total number of communities in the region who
participted

97

1-500
inhabit.

501-
1000

1001-
1500

1501-
2000

2001-
5000

5001-
10000

10001-
50000

50001-
100000

recreation:

Number of employees who are, in your office, in charge of the organization and management of communal physical education and

Their education level (in numbers)

University of sport character

University

Secondary school

Elementary school

Sl | =] O

el el K= K=]

(=N Nol ol Ko

(=N K= Re)

o|lo|lo|—

OS|=|—=|

oSl|lo|o|—

S|—=|N | O

Do you have a department in charge of this
sphere?

Yes

No, but we are considering its creation

No, and we are not considering its creation
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28

Do you have a special commission who deals
with this issue?

Yes

No, but we are considering its creation

No, and we are not considering its creation

28

You consider the sport and communal
recreation

Important for inhabitants of all age and social
groups

19

17

Important mainly for children and young
people

21

12

Less important for the life of the municipality
(town) and its inhabitants

It is not at all important for the town’s
(municipality’s) life and the life of its
inhabitants

The problems of communal sport and
recreation and the problems of regional
tourism

Are closely related and should be considered
as a whole

23

20

Are not related too closely and it is not
necessary to consider them as a whole

12

Are not related at all

Economic support for the NGO’s in your
community is realized

As financial support of activities (the
contents and personnel side), as grant policy

By means of financial support of investments
and reconstruction of facilities

By advantageous leasing of the sport facilities
that belong to the municipality

By lending the municipal sport facilities for
free or for a symbolic charge

14

14

By other means
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ENVIRONMENTALNI ANALYZA AKTIVIT
KOMUNALNIHO SPORTU
(Souhrn anglického textu)

Miuzeme konstatovat, Ze organizace a fizeni statni
spravy prochazelo, prochazi a bude prochazet neusta-
Iym vyvojem, ktery reagoval, reaguje a bude reagovat na
zmény uvnitf spole¢nosti a na jeji potfeby.

»Zakladni filozofii mistni spravy, ktera je ochotna
vytvaret nové a akceschopné modely organizace, je
orientace na ,sluzby vefejnosti‘ - to znamena, Ze mistni
sprava by méla poskytovat sluzby pro lidi a s lidmi, ni-
koliv pouze lidem® (Welsh, 1994).

V této souvislosti je potfebné zdliraznit naléhavou
nutnost komunikace obce se svymi obyvateli, poznavat
a analyzovat jejich potfeby a postoje. Welsh (1994)
uvadi, Ze ulohou mistni spravy je vyhodnotit, jak rizné
sluzby, které poskytuje odpovidaji riznym segmentiim
obce, kterym musi obec slouzit. Tato hodnotici analyza,
kterou lze pojmout jako audit sluZeb pro urcité skupiny
zakaznik, je kromé jiného vychodiskem pfi zpracovani
celkové strategie obce. Nastrojem této analyzy muzZe byt
primarni ¢i sekundarni vyzkum.

Vzhledem ke stavu a tendencim vyvoje bude mit
existence systému volnocasovych sluzeb v Zivoté nasi
spolecnosti stale vzriistajici vyznam a bude hrat vyznam-
nou roli i v rozhodovacich procesech odpovédnych pra-
covnikd na vSech urovnich statni (vefejné) spravy.
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V ramci zpracovani ,,Koncepce rozvoje télovychovy
a sportu v Libereckém kraji“ byl dan zadavatelem (Ra-
dou Libereckého kraje) poZzadavek zhodnotit soucasny
stav nazorll a postoji pracovnikli vefejné spravy na
urovni obci v rdmci celého kraje na oblast komunalni
rekreace s akcentovanim aktivit sportovniho (télovy-
chovného) charakteru.

Ukol byl realizovan v nasledujicich oblastech:

1. Postoj zastupitelstva k problematice sportovnich vol-
noc¢asovych aktivit na urovni komunalni politiky.

2. Soucasny stav v oblasti financovani komunalni rekre-
ace z obecnich rozpocti.

3. Soucasny stav v oblasti majetkové (chapano v oblasti
sportovni a télovychovné).

Slozitost a rozsah zadani v ramci kraje predstavuje
velmi komplikovany tkol a to jak velikosti regionu, tak
i riznorodosti Setfenych subjekti.

Vzhledem k rozsahu se pfispévek zabyva pouze
prvni oblasti zadaného tkolu, tedy postoji zastupitelstev
obci k dané problematice.

Klicova slova: obec, obcan, volnocasové aktivity, organi-
zace, podminky.
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In our work we touched on the problem of factors modifying children’s somatic and functional traits. We tried to prove
that living conditions like the number of children in a family (social-economic factor), the level of lead in the blood
(connected with pollution) and physical activity (life style element) influence the somatic and functional develop-
ment of the children in Poland. Besides we would like to estimate hierarchy, directions and strength of these factors’
influence on body dimensions, condition and co-ordination abilities. We chose 154 boys of 11 years of age from the
small town Polkowice for our research.

The results were received in 1996. We examined basic somatic traits: body height and weight; motor trials: hand
grip, standing jump, medical ball throw, tapping test, and the flamingo balance test. Additionally we received question-
naire information about physical activity as well as results regarding the level of lead in the blood. We used multiple
regression and canonical analysis as a statistical method in pursuing the aim of our work. The results showed that
factors analysed in elaboration are only partial modifiers affecting somatic and functional traits. The social-economic
factor is stronger than the rest of the factors and affects somatic traits, both of the rest affect functional traits.

Keywords: Social-economic factors, environmental conditions of growth, children’s development, morphofunctional traits,
lead in the blood.

INTRODUCTION the somatic development of the children than factors of

the chemical and physical pollution of the environment.

The problem of the effect of environmental
conditions on the biological development of children
and of young people has a sound base in many works
of scientific literature (Bldha & Vignerova, 2002;
Charzewski & Bielicki, 1990; Eiben et al., 1991;
Hulanicka et al., 1994; Ignasiak et al., 1997; Lindgren,
1976; Stawinska, 2000; Strzelczyk, 1995). The authors
show us the general directions of influences of both kinds
of modifiers: social-economic as well as those associated
with the pollution of the natural environment. The first
of these can stimulate development either negatively or
positively, often compensating even for the unprofitable
influence of the latter (Bouchard & Malina 1983; Kovar,
1980; Malina, 1984). The estimation of the influence of
physical activity on children’s organisms is rather seldom
undertaken. The fact that it plays a stimulating role is
well-known, especially with reference to spheres of the
function of the human organism, but it is not very well
recognised in its interactions with other factors.

A minority of the reports suggest that social-eco-
nomic factors are stronger, in comparison to that of the
pollution of the natural environment, as they modify
development. Hulanicka (1994) says factors connected
with the quality of the social environment act more
strongly on the tempo of pubescence and the level of

Our own research suggests that social-economic factors
have a stronger influence on the sphere of structure,
but pollution interacts with some functional features of
children (Domaradzki & Ignasiak, 2002; Domaradzki
et al., 2001).

In the elaboration regarding the subject of the
conditioning of the biological development of children
and youth, the influence of the above factors was often
examined separately. Fewer works took into account the
influence of several factors simultaneously.

THE AIM OF OUR WORK

1. Estimation of the influence of the level of lead in the
blood, the number of children in each family and
physical activity, connected together, on the level of
the development of somatic and functional features.
In our analysis we concentrated on the settlement
on a hierarchy of factors of definite magnitude of
standardised beta coefficients and the spheres of
their influences.

2. Qualification of the range and strength of the
relationships of the level of lead in the blood, the
number of children in each family and physical activ-
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ity, seen together, on the level of the development of
somatic and functional features treated complexly.

RESEARCH MATERIAL AND METHODS

The results were received in 1996 during complex re-
search carried out in the town of Polkowice in south-west
Poland. We selected only 11-year-old boys for this work,
treating the pre-puberty period as better for our purposes
than the puberty period. There were 154 boys between
the ages of 10.50-11.49 years who were included in this
group. In our work we used the following data:

A) Information contained in our questionnaire: the
number of children in each family (1.2 - a lower
number of children, 3 and over - a greater number of
children in each family) and physical activity (high,
middle, less activity);

B) The level of lead in the blood (Pb-B) [ug/dl];

C) Somatic features: body height and weight;

D) Tests diagnosing motor abilities: hand strength,
standing jump, medical ball throw;

E) Tests diagnosing co-ordination traits: tapping test
(speed of movement), “flamingo balance test” (bal-
ance).

We used the following statistical methods:

1) Multiple regression: this method serves to investigate
relationships between many independent variables
(explanatory) and dependent variables (explained),
it permits an expectation of the value of each param-
eter on the basis of independent variables. It is used
both in testing of hypotheses as well as with methods
of exploration;

2) Canonical analysis: this method serves the investiga-
tion of relationships among many independent vari-
ables (explanatory), and many dependent variables
(explained), and it can also be used as a method of
exploration.

As a foundation for our methods, the results of the
“flamingo test”, because of a lack of a normal distribu-
tion of data, were changed into logarithm and then used
in analyses.

ANALYSIS
Basic statistical characteristics are shown in TABLE 1.

Prediction of the level of somatic and motor development
in multiple regression

Investigations of relationships between different
parameters using a simple Pearson’s correlation give us
an image of connections between pairs of features, show-
ing power and directions of dependence. They serve,
however, most often for the purpose of initial, simplified
analysis, not giving us the possibility of a deeper estima-
tion of occurrences.
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TABLE 1
Mean values and standard deviations of analysed
parameters

Parameter Mean sd
body height (cm) 138.61 5.64
body weight (kg) 32.84 7.13

hand grip (kG) 14.06 4.53
ball throw (cm) 517.20 82.14
standing jump (cm) 134.38 18.72
tapping test (s) 14.90 1.59
balance (s) 0.68 0.23
Pb-b (ug/dl) 3.93 2.20

The complexity of biological apparitions causes us
to pay attention to many different factors rather than
one. So we undertook an attempt to answer a question:
Which factor, from among such modifiers as: the level
of lead in the blood - a threat factor connected with the
pollution of the environment, the number of children in
each family - a social-economic factor, physical activ-
ity - a factor connected with life style, have a stronger
influence and on which sphere of the organism (somatic
and functional).

Having in view a settlement of the hierarchy and of
the directions of influence, in the case of three of the
above mentioned factors we focused only on a compari-
son of the magnitude of coefficients and the directions
of their effects, resigning from a wider analysis of partial
correlation, semicorrelations or a model of prognosis.

Analysis is divided into three parts. Discussed re-
lationships of parameters with somatic features and
functional traits based on the energetic efficiency of
the activity of the nervous system are rated separately.

Values of standardised beta coefficients and coeffi-
cients of regression and levels of their statistical signifi-
cance for each parameter are shown in TABLE 2.
Somatic traits

From between both somatic features a greater
power of conditioning is shown by body weight than
body height. With regard to greater genetic stability,
this second feature is then waiting to occur. Of all the
analysed factors, this modifier has a very strong and
even statistically significant influence. It confirms the
values of standardised beta coefficients. The value of the
coefficient of regression shows that families enlarging
themselves for an additional child is accompanied by
a decrease in body weight of the new offspring by about
2 kilograms. The above realization corresponds with
the research of other authors, who have also observed
a greater negative influence of social-economic factors,
than that of the pollution of environment, on somatic
features (Hulanicka et al., 1994).
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TABLE 2

The values of standardised beta coefficients and regression coefficients and their levels of statistical significance

Parameter/test Factor Standar. BETA Regression coef.B ps

lead in blood -0.08 -0.26 0.29

body height number of children in family -0.15 -1.12 0.07

physical activity 0.05 0.47 0.51

lead in blood -0.13 -0.53 0.10

body weight number of children in family -0.19 -1.91 0.02

physical activity -0.01 -0.14 0.88

lead in blood -0.15 -0.34 0.06

hand grip number of children in family 0.00 0.00 1.00

physical activity 0.04 0.27 0.61

lead in blood -0.06 -0.56 0.44

ball throw number of children in family 0.07 1.65 0.36

physical activity 0.35 9.73 0.00

lead in blood -0.11 -5.59 0.15

standing jump number of children in family -0.11 -13.94 0.15

physical activity 0.27 38.98 0.00

lead in blood 0.22 1.68 0.01

tapping test number of children in family 0.09 1.76 0.24

physical activity -0.16 -3.64 0.04

lead in blood 0.00 0.00 0.99

balance number of children in family 0.07 0.02 0.41

physical activity 0.18 0.06 0.03

Condition abilities

Condition abilities based on, among other things, en-
ergetic transformations, are connected strongly enough
with somatic features to also determine their important
predispositions. It is not surprising that there is in fact
a lack of significant relationships between environmen-
tal factors and the static strength of the hand, which is,
as we can read in Ignasiak’s sentence (1988), strongly
related to the general dimensions of the body and espe-
cially to body height (this feature in our investigations
did not show connections with the analysed modifiers).
Otherwise there remains explosive strength of both the
upper and lower limbs (legs), the increment of which is
statistically significantly connected with physical activ-
ity. It is important that the remaining two other factors,
and especially the level of lead in the blood, have a nega-
tive influence on the level of explosive strength. The
foregoing observation has significant practical implica-
tions pointing out this, that in an environment which
is ecologically endangered, which certainly does not
favour a profitable biological development, it is possible
to stimulate the development of children by applying
movement. Coefficients of regress show that an increase
in activity improved results in the long jump by about
10 centimetres, and in the throw with a medical ball by
about 40 centimetres - it is an increase in the explosive
strength of the upper and lower limbs.

Co-ordination ability

The basis for co-ordination ability is the efficiency
of the activity of the nervous system. It is probably
a reason for greater, in comparison to earlier analysed
parameters, relationships of the speed of movements to
the level of lead in the blood. Increasing the level of lead
in the blood by about 1 ug accompanies the extension
of the time of executing tests by about over 1.5 seconds.
This factor influences the speed of movements most
strongly, which is confirmed by standardised beta coef-
ficients. However the influence of physical activity on
this predisposition also statistically significant, but the
influence is less. It proves that properly dosed physical
activity can stimulate the development of co-ordination
predisposition, healing the unprofitable influence of
environmental modifiers.

Multidimensional relationships between analysed groups
of parameters in the light of canonical correlations

The above analysis is somewhat broader than simple
correlations and sheds light upon the problem of rela-
tionships between different parameters, but this method
makes possible only the estimation of the influence of
several factors on a single parameter. However, the hu-
man organism is not a straight sum of single parameters,
but a complicated complex, linking each parameter to
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TABLE 3
Canonical weights for somatic features
body weight 0.88
body height 0.16
PB-b 0.32
number of children in family 0.97
physical activity 0.18
TABLE 4
Canonical weights of condition abilities
hand grip 0.86
standing jump 0.16
ball throw 0.88
PB-b 0.16
number of children in family 0.58
physical activity 0.70

TABLE 5
Canonical weight for co-ordination abilities
tapping test 0.90
balance 0.42
PB-b 0.80
number of children in family 0.01
physical activity 0.78

another, entering in intricate interactions a conglomera-
tion of components. So it is suggested to supplement the
usage of the above methods by using canonical correla-
tion. It permits us to show relationships between groups
of parameters with regard to individual contributions
carried in by a single factor in all correlations (canonical
weight) and to qualify redundancies.

In analysis we concentrated only on comparisons of
the magnitude of redundancies of canonical variables of
groups of three factors with a group of somatic features,
motor abilities and co-ordination predisposition and
indicate the variables most related in every model.

The analysis of entire redundancies between the first
and most essential canonical variables in every accumu-
lation for the first separated canonical element in groups
of examined parameters (Fig. 1) shows a generally low
percentage of explained variability of groups of param-
eters by the analysed factors (Fig. 2). It testifies that
factors selected for analysis are not only unique, having
an influence on the analysed somatic and functional
features, but their influence is perceptible.

The level of lead in the blood, the number of chil-
dren in each family and physical activity treated together
influence, to the greatest degree, conditional abilities.
To a lesser degree they are related to the group of co-

Value
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somatic

ordination predisposition, although the range of this
account is little different from the range of connections
with somatic features. The obtained results can show
a greater ecosensitivity of functional features creating
conditional abilities in comparison to structural features
such as body height and weight or co-ordination traits
which are conspicuous with greater genetic stability.

To rate the influence of single variables on the forma-
tion of a model of connections in all groups for further
analysis, we surrendered canonical weights in 3 groups
of parameters (TABLE 3-5, Fig. 3-5).

In a model of connections between analysed factors
with somatic parameters, the greatest influence on the
formation of relationships was had by body weight and
the number of children in each family (TABLE 3, Fig.
3). It shows the imminent connections of these somatic
features and the social-economic factor. Considerably
less significant was the participation of body height and
the remaining factors. A similar result was obtained by
us in preceding investigations (Domaradzki et al., 2001).
There were greater relationships of social-economic fac-
tors, than the pollution of the natural environment, with
somatic features also being observed Hulanicka et al.
(1994).
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Fig. 3
Canonical weights for somatic features
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Fig. 4
Canonical weights of conditional abilities

0.9 Pb-B
55 Number of children
BZ3 Physical activity
EZZ hand grip

EEEE stand. jump

0.7 ball throw

0.8

0.6

0.5
0.4

0.3
3 %
0.0

In models constructed for conditional abilities
the greatest accounts refer to the static and explosive
strength of the upper limbs and physical activity (TA-
BLE 4, Fig. 4). Weaker connections were shown with the
number of children in each family. Conditional abilities
are determined by a team of functional features mostly
on an energetic basis. The efficiency of processes of the
releasing of indispensable energy for muscular work is
possible to train. Stronger relationships between these
abilities and the factor of physical activity are rather
intelligible.

Environmental pollution is a factor which, more
strongly than remaining factors, influences co-ordina-
tion abilities (TABLE 5, Fig. 5). Stronger connections
refer to the speeds of movements than to co-ordination
balance. The reason for, in comparison to both earlier
analyses, greater relationships of the level of lead in the
blood, could be the fact that the basis of co-ordination
ability is the efficiency of the activity of the nervous
system. Lead being a neuro-toxin, it strongly attacks the
most important and most sensitive system in the human
organism - the nervous system. The second factor con-
nected with both co-ordination predispositions is physi-
cal activity. Its considerable participation suggests that
by surrendering the organism to physical effort we can
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Fig. 5
Canonical weight for co-ordination abilities
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stimulate the development of co-ordination abilities and
in this manner we can weaken the unprofitable influence
of other factors.

RESULTS AND CONCLUSIONS

1. Acceptance to the analysis group of factors deter-
mines a narrow scale of modifiers of formative structural
and functional components of the organism. We should
search for more factors explaining more biological vari-
ability of the organism in further investigations.

2. The social-economic factor showed itself to be
stronger than the remaining factors, connections with
the sphere of somatic structure, confirming reports by
other authors about the greater part played by social-eco-
nomic factors, greater than the pollution of the natural
environment, in the formation of directions of somatic
development of children.

3. The remaining two factors create stronger ac-
counts with the sphere of the function of the organism.
Physical activity stimulates the level of development of
functional features based on energetic transformations.
The level of lead in the blood is more strongly connected
with functional features dependent on the efficiency of
the activity of nervous system.

4. However the negative influence of the level of lead
in the blood can be softened by suitable supplementary
physical fitness.
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FAKTORY PROSTREDI A STRANKY ZDRAVEHO
ZIVOTNIHO STYLU JAKO PREDIKATORY
MORFOLOGICKO-FUNKCNIHO ROZVOJE

DETI V POLSKU
(Souhrn anglického textu)

V predlozZené stati je feSena problematika modifi-
katort, které ovliviuji rozvoj déti v oblasti somatické
a funkéni. Pokusili jsme se dokazat, Ze Cinitelé jako je
poradi ditéte v rodiné (Cinitel spole¢ensko-ekonomicky),
hladina olova v krvi (Cinitel spojeny se znecisténim

Acta Univ. Palacki. Olomuc., Gymn. 2004, vol. 34, no. 1

mista bydli§t€) a pohybova aktivita (element Zivotniho
stylu) k t€émto determinatoriim patfi.

Cilem prace je hodnoceni hierarchie, sméra a sily
vlivi téchto Cinitelti na morfologickou stavbu, kondi¢ni
a koordinacni schopnosti. Méreni bylo provedeno v roce
1996 v Polkovicich, v malém mésté vychodniho Polska.
V predlozené stati prezentujeme vysledky méfeni u sku-
piny 154 11-letych chlapct: vySka a hmotnost téla, sila
stisku ruky, skok do dalky z mista, hod plnym micem,
tapping-test a flamingo-balan¢ni test. Anketou byl zji-
§tovan pocet déti v rodiné a mira pohybové aktivity.
Empiricky material byl doplnén vysledky zkoumani hla-
diny olova v krvi. Vysledky analyzy ukazuji na uzkou
souhru modifikatorti, podilejicich se na strukturalnich
a funkénich komponentech organismu. Cinitel spole-
¢ensko-ekonomicky pisobi zejména v oblasti soma-
tické, uroven kondiénich schopnosti koreluje s mirou
pohybové aktivity a uroven koordinaénich schopnosti
s hladinou olova v krvi.

Klicovd slova: spolecensko-ekonomické cinitele, podminky
mista bydliste, rozvoj déti a mlddeze, oblast morfologicko-
funkcni, hladina olova v krvi.
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The results of the short-term recording of the spectral analysis (SA) of heart rate variability (HRV) in 20 healthy
volunteers (aged 32.55 = 12.75; 8 male and 12 female) with additional vagal stimulation by controlled breathing are
presented in this article. A fourth position (supine with controlled non-deep breathing with a frequency of 0.2 Hz)
was added to a standard orthoclinostatic test in three positions (supine-standing-supine).

The influence of breathing frequency on SA HRV was identified partly by comparing standard parameters in the
third and the fourth supine position, partly by comparing complex parameters (Stejskal et al., 2002) obtained from
standing and supine positions during spontaneous breathing (positions 2 and 3) and from standing and supine posi-
tions with controlled breathing (positions 2 and 4).

Via means of individual standard parameters of SA HRV evaluation the increase in vagal activity with controlled
breathing was not clearly confirmed. On the contrary, comparison of complex parameters (vagal activity, sympatho-
vagal balance and total score) during spontaneous and controlled breathing clearly demonstrated increased vagal

activity.

Keywords: Spectral analysis of heart rate variability, respiration frequency.

INTRODUCTION

The spectral analysis (SA) of heart rate variability
(HRV) is a non-invasive method enabling us to quantify
the activity of the autonomous nervous system (ANS).

There are three main spectral components in the
spectrum of short-term HRV recording: VLF (very low
frequency, in our modification - 0.02 to 0.05 Hz) - its
output is related to the thermoregulatory sympathetic
activity of blood vessels, to the level of circulating cat-
echolamines or to oscillations in the rennin-angiotensin
system; LF (low frequency - 0.05 to 0.15 Hz) - reflects
baroreflex activity in which sympathetic and parasympa-
thetic activity participate; HF (high frequency - 0.15 to
0.50 Hz) - is influenced by efferent vagal activity only.

The spectral power of heart rate variability is influ-
enced by many external (physical activity, daytime, sea-
son, quantity and quality of sleep, medication, fluid/food
intake, alcohol, smoking, altitude, temperature etc.) and
internal factors (age, health, gender, fitness, and body
position). Respiration also significantly influences SA
HRYV results because it induces periodical oscillations
of the heart rate (HR) - respiratory sinusoidal arrhyth-
mia (RSA). Slower respiratory frequency (RF) produces
bigger RSA and the power of the HF component in-
creases as well (proof of increased vagal activity); on
the contrary, with faster respiration the HF component
is reduced (Malik & Camm, 1995; Stejskal & Salinger,
1996; Siska, 2000; Slachta, 1999).

In the case of respiration frequency slower than
0.15 Hz (less than 9 breaths/min), the HF component
is not only reflecting vagal activity, it also reflects sym-
pathetic activity (Aguirre et al., 1990; Pitzalis et al.,
1998). According to Barron and Hemli (2000), with
deep breathing approaching the frequency of 0.1 Hz,
the spectrum of HRV is created partly by components
related by respiration (parasympathetic) and partly by
non-respiratory components, which are at least partly
of sympathetic origin.

The aim of this study was to compare SA HRV under
conditions of spontaneous and controlled breathing with
the use of a new SA HRV evaluation method (Stejskal
et al., 2002).

METHOD
SA HRY evaluation by complex parameters

SA HRY evaluation by means of individual indexes
is relatively difficult and very often less conclusive and
even antagonistic results can be found. These discrepan-
cies led authors to creating a new evaluation method of
SA HRV (Stejskal et al., 2002).

The authors worked with the assumption that the
most important external factors influencing ANS func-
tion are aging and some diseases. Exercise intensity
significantly influences the HRV spectral power as
well: gradually descending vagal activity is presented
by gradually descending total spectral power and the
power of individual components. The gradual transfer



44

of spectral power to slower fluctuations is proved by an
increase in the VLF percentage and its ratio to LF and
HF components (VLF/LF a VLF/HF) (Stejskal et al.,
2000).

Due to the previous findings for the new evaluation of
SA HRYV the authors used all age dependent parameters
obtained from the orthoclinostatic manoeuvre from 216
healthy volunteers aged 12 to 70 years (35.05 + 14.30)
(Slachta et al., 2002). Parameters decreasing with
age, disease and exercise intensity are combined in
the complex index of vagal activity (VA). Parameters
increasing with age, disease and exercise intensity are
joined in the complex index of sympatho-vagal balance
(SVB) (Stejskal et al., 2000). By combining these two
parameters, we acquire a so-called total score (TS) of
SA HRYV (which reflects all of the combined age depend-
ent parameters). By relating the total score to calendar
age we get a so-called functional age of ANS (Stejskal
et al., 2002).

All complex indices are represented by point values
from +5.0 to -5.0 points. Positive values mean high
vagal activity and shift of the sympatho-vagal balance
towards the vagus; negative values have the opposite
meaning.

The new SA HRYV evaluation method leads to a more
unambiguous identification of less noticeable changes
in the power spectrum; orientation in the complex
indices of SA HRV is, in comparison to the standard

Fig. 1
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parameters, easier and the interpretation of results less
complicated.

Methodology

We tested 20 volunteers aged 32.55 + 12.72 years
(8 male and 12 female). All subjects were healthy and
free of medication except for women taking hormonal
contraceptives. Nobody carried out regular aerobic
physical activity; two subjects smoked not more than
five cigarettes a day, the others were non-smokers.

We measured HRV by means of the original hard-
ware and software VarCor PF5 (Salinger et al., 2003).
The number of recordings of cardiac cycles was in-
creased from 300 to 330 (Stejskal & Salinger, 2003)
because of the time data stacionarity and the possibility
of improving the filtration of multiple arrhythmias and
artifacts. For SA HRV calculation the standard number
of 256 R-R intervals was used.

The fasting subjects were examined by the means
of an orthoclinostatic test in the morning. Subjects lay
in a quiet room with closed eyes during the whole test.
After 330 heart contractions the subjects stood up and
stayed in this position until 330 heart contractions had
been recorded; than the subjects reclined again and 330
further heart contractions were recorded. ECG registra-
tion started 45 seconds after changing each position.
Thus all periods of measurements were carried on in
a steady-state. To this standard orthoclinostatic test

Three-dimensional graph of SA HRV measured in four positions (supine-standing-supine-supine)
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(supine-standing-supine), a fourth position was added
(Fig. 1) (supine with controlled non-deep breathing).
One breathing cycle was 5 seconds long (2 s inspira-
tion, 3 s expiration), thus breathing frequency was 12
breath/min (0.2 Hz). Breathing was directed by verbal
instructions “breathe in, two, breathe out, two, three”
from a tape recording. The ECG record from the first
position was not evaluated; this was only used for meas-
urement standardization. The second and the third posi-
tion (ANS reaction to orthostatic and clinostatic tests
during spontaneous breathing) or the second and fourth
position (ANS reaction to orthostatic and clinostatic
tests during controlled breathing) were evaluated.

We chose the following individual SA HRV param-
eters for statistical processing: total spectral power
(P,), spectral power of individual components (P, .,
P . P,.), percentage of the individual components
(% VLF, % LF, % HF), and ratios between individual
components (VLF/HF, LF/HF, VLF/LF). In addition
to these parameters, complex indices of SA HRV (TS,
VA, and SVB) were also calculated.

Basic statistical characteristics (average and stand-
ard deviation) and the paired Wilcoxon test were cal-
culated by means of the software programs SPSS and
Microsoft Excel.

RESULTS

HR, P, a P did not change during spontaneous
and controlled breathing significantly. P ., P, ., % VLF
a % LF were significantly lower within controlled breath-
ing whereas % HF significantly increased (TABLE 1).
That is why the VLF/HF and LF/HF ratios were signifi-
cantly lower during controlled breathing while the VLF/
LF ratio did not change significantly (TABLE 1).

All complex parameters (TS, VA a SVB) significantly

increased during controlled breathing (TABLE 1).

DISCUSSION

A high degree of standardization is necessary for
SA HRV measuring due to many external and internal
factors, which can influence HRV considerably (Malik
& Camm, 1995; Stejskal & Salinger, 1996; Siska, 2000);
that is why we tried measuring conditions in a maxi-
mally standardized manner (measuring approximately
at the same times of day and minimizing sensual stimu-
lations).

Controlled breathing with a frequency of 0.2 Hz,
did not change the value of P_and rather than absolute
changes of the HRV spectrum, a shift of spectral power
towards faster fluctuations took place.

An insignificant decrease in P in association with
a significant decrease in P . and P _ and an insignifi-
cant increase in P, _can be caused by sympathetic ac-
tivity reduction which contributes to the performance
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TABLE 1
Comparison of heart rate and SA HRV parameters dur-
ing spontaneous and controlled breathing

spontaneous controlled breathing
breathing
HR X 60.52 60.94NS
SD 6.79 7.32
P, X 2867.84 2238.8INS
SD 2476.76 1446.77
P, X 217.11 157.52*
SD 248.83 189.74
P, X 991.79 290.11**
SD 1312.96 283.20
P X 1658.94 1791.19NS
SD 1517.90 1269.22
%VLF X 13.63 9.22%
SD 12.14 793
%LF X 29.25 15.09*
SD 15.49 13.83
%HF X 57.12 75.69%*
SD 18.12 18.96
VLEF/HF X 0.33 0.17**
SD 0.46 0.20
LF/HF X 0.67 0.30%*
SD 0.58 0.45
VLF/LF X 0.65 0.83NS
SD 0.61 0.77
VA X -0.13 0.33*
SD 1.67 1.50
SVB X 0.59 1.80%*
SD 1.56 1.84
TS X -0.03 0.84**
SD 1.58 1.32

% = average value; SD = standard deviation; HR = heart rate;
VLF = very low frequency; LF = low frequency; HF = high
frequency; P = total spectral power; P, .= VLF power;
P .= LF power; P, . = HF power; % = relative part of
individual component in total power; VA = complex
index of vagal activity; SVB = complex index of sym-
patho-vagal balance; TS = total score of SA HRV; NS =
= no significant difference; * = p < 0.05; ** =p <0.01

of both of the slower components (Stejskal & Salinger,
1996; Siska, 2000). However, we do not have clear
evidence, because SA HRV does not actually measure
sympathetic activity. We can only claim that within con-
trolled breathing with a frequency of 0.2 Hz, the spectral
power shifts from the bands influenced by both branches
of ANS to the band influenced by vagus only (significant
increase in % HF). However, the change in P is not
significant; therefore we were not able to unambiguously
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qualify the influence of controlled breathing on vagal
activity by means of the P, only.

These unclear conclusions are in contrast with the
unambiguous results of evaluation by means of complex
SA HRYV indices: differences in all complex indices are
significant and show evidence of the increase in vagal
activity within controlled breathing and shift of sym-
pathovagal balance towards vagus. Thus this result con-
firms the results found by Malik and Camm (1995),
that controlled breathing with a frequency between
0.20 and 0.30 Hz is characterized by the movement of
sympathovagal balance towards the vagus.

Another factor influencing RSA is ratio of the dura-
tion of expiration/inspiration - within fast inspiration
and slow expiration, RSA is bigger than with slow
inspiration and fast expiration (Strauss-Blasche et al.,
2000). That is why in research projects to come it will be
necessary to investigate the influence not only of various
breathing frequencies, but also investigate in detail the
influence of different lengths of inspiration/expiration
and possibly of breathing depth on HRV.

CONCLUSION

During controlled breathing frequency (0.2 Hz) P,
did not change; spectral power shifted from an LF to
an HF band. SA HRV evaluation by complex indices
seems to be more sensitive and unambiguously shows an
increase in vagal activity during controlled breathing.
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RESPIRACNI FREKVENCE A SPEKTRALNI
ANALYZA VARIABILITY SRDECNI FREKVENCE
(Souhrn anglického textu)

V praci jsou prezentovany vysledky vySetfeni kratko-
dobého zaznamu spektralni analyzy (SA) variability
srde¢ni frekvence (HRV) u skupiny 20 probandi ve
véku 32,55 + 12,75 let (8 muzi a 12 Zen), u kterych
byla mérena SA HRYV pfi dodatecné stimulaci vagu fi-
zenym dychanim. Ke klasickému ortoklinostatickému
testu ve tfech polohach téla (leh-stoj-leh) byla pfidana
¢tvrta poloha (leh s fizenym neprohloubenym dychanim
s frekvenci 0,2 Hz).

Vliv frekvence dychani na SA HRV byl identifikovan
jednak na zakladé€ srovnani standardnich ukazateld ve
treti a Ctvrté poloze vleZe, jednak na zakladé srovnani
komplexnich ukazatelii (Stejskal et al., 2002) ziskanych
z polohy ve stoje a vleze pii spontannim dychani (po-
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lohy 2 a 3), resp. ve stoje a vleZe pfi fizeném dychani
(polohy 2 a 4).

Pomoci jednotlivych ukazateld standardné pouzi-
vanych pro hodnoceni SA HRYV se pfi fizeném dychani
jednoznacné nepodarilo potvrdit vzestup vagové akti-
vity. Naopak srovnanim komplexnich ukazateld (vagové
aktivity, sympatovagové rovnovahy a celkového skore)
pfi spontannim a fizeném dychani bylo zvySeni vagové
aktivity prokazano jednoznacné.

Klicovad slova: spektrdlni analyza variability srdecni frek-
vence, frekvence dychdni.
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The foot as a basal element of the human body does not only provide for locomotor movement but it is a substantial
responsive sensor and its condition is radically reflected in postural activity demonstration.

We acquired the footprints (static and dynamic plantograms using the FootScan method) from students studying
in the first class of The Physical Education and Recreation program at FTK UP in 2002 (55 male students and 65
female students). Plantograms formed on the basis of individual methods were mutually compared.

The evaluation of the longitudinal foot vault in males and females by means of a foot index by classical plantograph
illustrates that it is evident that a high percentage (78.5- 90.9 %) thereof is present in the normal foot category. The
flat foot category is represented only rarely. The frequency of occurrence of the cavus foot category is about 20 %. The
results of foot type evaluation via the FootScan method appear to be different. The category of cavus foot occurred
most frequently and that is, in more than 80 % of cases, in both feet. Categories of flat foot are not present at all.

We found valgose hallux with a significantly higher frequency in both genders in static podograms of both feet and
its like in the dynamic podogram, with the exception of the dynamic podogram in males on the right foot (a higher
frequency of varose hallux - 55 %). The frequency ratio of plus-rate and minus-rate of hallux angle is equalled in women
when estimating its occurrence on the right and left foot. The negative average values of hallux misalignment in males
are higher on the right foot than on the left foot in the static podogram and higher than on the dynamic podogram.

The average values of the plus-rate of the hallux angle, determined in accordance with individual methods do not
differ significantly, varying from 3°-5° on both feet and for both genders. The average values of plus-rate misalignment
of the little toe differ from 13° to 21°.

The Valgus heel position has reached more then 90 % occurence in both genders. The Varus position has been
noticed only sporadically.

It appeared from our previous figures that the high frequency of collapsed longitudinal foot vault is not the primary
problem, but forefoot deformities relating to collapsed transversal foot vault and to ache seem to be very serious.

Keywords: Static and dynamic plantogram, vault foot, normal, cavus and flat foot, hallux angle, little toe angle, foot angle,

valgosity, varosity heel, FootScan, foot type, forces in plantar areas.

INTRODUCTION

The foot as a basal element of the human body does
not only provide locomotor movement but it is a sub-
stantial responsive sensor and its condition is radically
reflected in postural activity demonstration. Regarding
the fact that each human being walks 4 times around the
equator in the course of life, we suppose that feet well
deserve thorough attention and that foot care deserves
greater education of the public. The formation of the
foot vault is completed around the age of 6.

The condition and the function of longitudinal and
transversal foot vault is influenced:

- by genetic predispositions,

- by adequate physical strain (chronic overexertion
and strain without adequate compensation),

- and last not least by anthropometricly appropriate
and good quality footwear.

We can already observe foot deformities, particularly
forefoot ones, in the age group of pre-school children.

It appeared from our previous figures that a high fre-
quency of collapsed longitudinal foot vault is not the pri-
mary problem, but rather forefoot deformities relating to
a collapsed transversal foot vault and to pain seem very
serious. Deformities of the forefoot concern hallux mis-
alignment (valgosity, varosity) and relate to a pronated
forefoot position as well as to little toe misalignment,
dilatation of the front foot (an uneven width of the left
and right foot), toe deformities and metatarsalgy. The
pronation position of the forefoot manifests itself in the
loading the medial part of the foot and the overloading
of the longitudinal foot vault. It is evident that altera-
tions in the area of the forefoot affect the position of
vertical forces in individual parts of the foot, manifesting
themselves in a longitudinal foot vault condition and in
the reactivity and elasticity of the foot.

For as much as the foot has kinetic functions (static
and dynamic) it can consecutively come to changes of
step and stereotypes of the gait of an individual and to
modification of its motoric conditions.
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Consequently those alterations will be reflected in
the condition of the support-movement apparatus of the
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METHODOLOGY

We acquired footprints from students studying the
first class of The Physical Education and Recreation
program at FTK UP in 2002 (age: 19-21 years). It con-
cerns the population affected by a greater intensity and
volume of physical activity. On the other hand we can
assume that those probands wear better quality foot-
wear. We made out static and dynamic plantograms on
a French made podograph in 55 male students (height:
X =182.1cm, s = 8.2 cm, weight: X = 75.0kg, s = 5.8kg)
and 65 female students (height: X= 167.9cm, s = 5.8 cm,
weight: X = 62.0kg, s = 5.2kg).

State and foot function analysis can be done us-
ing various methods, such as the plantograph method
(Dungl, 1989; Klementa, 1987; Kopecky, Hfivnova,
& Zemanek, 2002; Kucera et al., 1994; Prazakova,
1985; Ledvinkova, 2000; Pridalova & Riegerova, 2002;
Pridalova et al., 2003; Urban, Vafeka, & Svaj¢ikova,
2000; Stastna, 2002), X-ray method, aspection, anthro-
pometrical measurement (Klementa, 1987; Kucera et
al., 1994), or by more sophisticated methods (Meyring,
Diehl, Milani, Hennig, & Berlit, 1997; Razeghi & Batt,
2000; Rosenbaum, Hautmann, Gold, & Claes, 1994;
Virmavirta & Komi, 1993; Virmavirta, Perttunen, &
Komi, 2001).

Further, we analysed the footprint as part of the
stride as acquired by the FootScan method. The Foot-
Scan method works with pressure force analyses in the
area of the planta and on its basis it determines the type
of the foot: heavy high vault foot (HHVF), high vault
foot (HVF), light high vault foot (LHVF), normal foot
(NF), light flat foot (LFF), flat foot (FF) (Fig. 1).

TABLE 1
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We appointed selected anthropometrical parameters
in a footprint - foot index (Chippaux-Smifak, In Kle-
menta, 1987), hallux angle, little toe angle (Prazakova et
al., 1985; Hegrova, 1999; Ledvinkova, 1999), foot angle
(Klementa, 1987) and valgosity and varosity of the foot
(Dungl, 1989). We worked with the help of the software
program “Foot” (Elfmark & Pfidalova, 2002), whose
anthropometric points and individual parameters are
precisely defined (Fig. 2).

The statistical relevancy of differences between foot
parameters was assessed with the use of Wilcoxon’s and
Mann-Whitney’s tests.

RESULTS

The evaluation of the longitudinal foot vault in males
by means of a foot index by classical plantograph illus-
trates that it is evident that a high percentage is present
in the normal foot category. The flat foot category is
represented only rarely. The frequency of occurrence of
the cavus foot category is about 20 % (TABLE 1).

The results of foot type evaluation by FootScan
method appear to be different, where there is the most
frequent occurrence of the cavus foot category and that
is in more than 80 % of cases on the left and right foot.
The flat foot categories are not present at all (TABLE 2).

The occurrence of flat foot in females is similar to
that in males - thus rare. The evaluation of longitudinal
foot vault by foot plantograph appears to be identical to
that of males, highest frequency being in the normal foot
category. We encounter a high frequency of cavus foot
occurrence surpassing the 80 % limit in the FootScan
method (TABLE 2).

Frequency of foot index evaluation (plantograms) and foot type (FootScan)

PLRD PLRS FOOTR PLLS PLLD FOOTL

n % n % n % n % n % n %

0 M 5 9.1 3 5.4 46 83.6 4 7.2 6 10.9 50 90.9
W 12 18.5 12 18.5 53 81.5 13 21.5 11 16.9 57 87.7

1 M | 50 90.9 49 89.1 9 16.4 50 90.9 47 85.5 5 9.1
W | 52 80.0 52 80.0 11 16.9 51 78.5 51 78.5 8 12.3

5 M 0 0 2 3.6 0 0 1 1.8 2 3.6 0 0
W 1 1.5 1 1.5 1 1.5 1 1.5 1 1.5 0 0
M 0 0 1 1.8 0 0 0 0 0 0 0 0
3 W 0 0 0 0 0 0 0 0 1 1.5 0 0
4 M 0 0 0 0 0 0 0 0 0 0 0 0
W 0 0 0 0 0 0 0 0 1 1.5 0 0

PLRD - plantogram of right foot - dynamic, PLRS - plantogram of right foot - static
FOOTR - FootScan of right foot, PLLS - plantogram of left foot - static, PLLD - plantogram of left foot - dynamic,
FOOTL - FootScan of left foot, 0 - hight vault foot, 1 - normal foot, 2 - 4 - flat foot, M - men, W - women
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TABLE 2
Frequency of cavus foot (FootScan)
LHVF HVF HHVF NF LFF

L R L R L R L R L R
Men n 17 19 18 14 15 13 5 9 0 0
(1=18%)|%]| 309 | 345 | 32.7 | 255 27.3 23.6 9.1 16.4 0 0
Women n 20 24 18 13 19 16 8 11 0 1
(1=15%)|%| 30.8 | 36.9 | 27.7 | 200 | 29.2 | 24.6 12.3 16.9 0 1.5

LHVF - light high vault foot, HVF - hight vault foot, HHVF - heavy hight vault foot, NF - normal foot, LFF - light

flat foot, L - left, R - right

The average values of foot index in males are 32.1 %
in static right podograph and 28.4 % in the left one.
We found the average value of 32 % in the dynamic po-
dogram with a minimal side difference. Average values
of the foot index in the female in static and dynamic
podograms differ on the left and right foot from 27.0 %
to 29.6 % (TABLE 3).

TABLE 3
Average values of index foot

PLRS PLRD PLLS PLLD
M W M W M W M \u
n 55 65 55 65 55 65 55 65
X | 320 | 28.0 | 304 | 29.0 | 28.4 | 28.0 | 31.0 | 274
s 0.9 1.0 0.8 32 0.8 0.9 1.0 11

PLRD - plantogram of right foot - dynamic, PLRS - plantogram of right
foot - static, PLLS - plantogram of left foot - static, PLLD - plantogram
of left foot - dynamic, M - men, W - women

The average values of the plus-rate of the hallux an-
gle, determined according to individual methods do not
differ significantly, they vary from 2.9°-5.4° on both feet
and both genders (TABLE 4, 5).

The average value of the plus-rate of hallux misalign-
ment in females is significantly higher than in males
(within the framework of individual methods). We found
valgose hallux with a significantly higher frequency in
both genders in the static podogram in both feet (in
more than 50 % of students) and its like in the dynamic
podogram, with the exception of the dynamic podogram
in males on the right foot (higher frequency of varose

hallux - 55 %). According to the FootScan method, hal-
lux varosity prevails on both feet in both genders.

The frequency ratio of plus-rate and minus-rate of
the hallux angle is equalled in women when estimating
its occurrence on the right and left foot. The negative
values of hallux misalignment in males are higher on
the right foot than on the left foot in both the static
and dynamic podogram. The negative values of hallux
misalignment in females are higher on the left foot
than on the right foot in both the static and dynamic
podogram.

We monitored small toe misalignment in its positive
as well as negative values. Only some individuals are
found in the category of negative misalignment. The
average values of plus-rate misalignment of the little toe
differ from 13.1° to 20.8°. We haven’t found any foot
without small toe misalignment. The lowest values of
small toe angle were determined on the dynamic po-
dogram. The values of the little toe angle significantly
differed on both feet in both genders on the footprint of
the static and dynamic podogram. Lower small toe mis-
alignment was observed in female feet (TABLE 6, 7).

Foot angle in males reached average values from
16.1° to 16.6° on both feet, within the framework of
individual methods, without prominent side differences.
The values in females varied from 15.7° to 16.3°. The
foot angle illustrates a valgosity of about 2 18° and a var-
osity of the heel of £15°. The quantity of the foot angle
determines the normal position of the heel, which does
not correspond regarding the visual rating of the heel’s
position. We suppose that the foot angle does not have
the appropriate characteristics for monitoring the heel’s
valgosity and varosity (TABLE 8).

TABLE 4
Average values and frequency of hallux misalignment in men
Static plantogram Dynamic plantogram
Right Left Right Left
n % X S n % X n % X S n % X S
°,+) 30 | 54.5| 3.4 2.9 35 | 63.6 | 4.6 3.9 25 | 455 | 4.4 2.9 32 | 58.2 | 4.1 2.9
“,=-)] 25 |455]|-51| 5.1 20 | 36.4 | -4.2 | 3.5 30 | 545 | -4.5| 3.8 23 41.8 | -3.1 | -2.9
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TABLE 5
Average values and frequency of hallux misalignment in women
Static plantogram Dynamic plantogram
Right Left Right Left
n % X S n % X S n % X S n % X S
©C,+)| 47 | 72.3| 4.7 | 3.1 51 | 785 48 | 3.5 | 42 |64.6| 49 | 2.7 | 47 |723| 54 | 3.8
©,-)| 18 |27.7]-29]| 2.8 14 | 21.5|-54| 42 | 23 |354|-29]| 2.3 18 | 27.7 | -4.6 | 4.2
< 0 - hallux varosity (-), > 0 - hallux valgosity (+)
TABLE 6
Average values and frequency of small toe misalignment in men
Static plantogram Dynamic plantogram
Right Left Right Left
n % X S n % X S n % X S n % X S
(°,+)153]90.4| 208 | 5.1 |54(98.2| 202 |54 |54 (982| 143 | 3.8 | 55 | 100 | 158 | 5.4
“°,-)] 2|36 |-286(022| 1|18 [-20.7| 0 1 1.8 | -23.3 0 0
TABLE 7
Average values and frequency of small toe misalignment in women
Static plantogram Dynamic plantogram
Right Left Right Left
n % X s | n % X S n % X S n % X S
(°,+) | 64 [ 985 169 [ 6.1 65| 100 | 17.2 | 5.7 | 64 | 98.5 | 13.1 | 6.3 | 62 | 954|139 | 5.1
e,-)] 1 1.5 | -21.71 0 |0 0 0 0 1 1.5 |-08| 0 3 46 | -2.1| 19
< 0 - little toe varosity (-), > 0 - little toe valgosity (+)
TABLE 8
Average values and frequency of foot angle in men and women
Static plantogram Dynamic plantogram
Right Left Right Left
n % X S n % X S n % X S n % X S
Men 551100 163 | 1.7 | 55 | 100 | 16.1 | 1.8 | 55 | 100 | 16.6 | 1.8 | 55 | 100 | 16.1 | 1.7
Women | 65 | 100 | 159 | 2.0 | 65 | 100 | 15.7 | 20 | 65 | 100 | 16.3 | 1.9 | 65 | 100 | 16.0 | 1.8
TABLE 9 The order of frequency of the rear-foot position occur-

The frequency of various positions of the rear-foot
(FootScan method)

Valgozity Varozity Neutral
Heel
L R L R L R
Men n | 38 | 42 11 9 6 3
% |169.1]76.4(200]16.4| 109 |5.4
Women | n | 44 52 16 11 5 2
% |67.7180.0[24.6|169| 7.7 |3.1

rence is about the same in both sexes. The rear-foot posi-
tion is most numerously present in the valgoze position,
in women it is on the right side in 80 % of cases. The least
numerous is the occurrence of the neutral position. Both
valgozity and varozity influence and are influenced by the
state and function of the muscle groups, particularly in
lower limbs and in the trunk area (TABLE 9).

From observed foot parameters between men and
women, there were significant differences in the static
plantogram of the angle of the little toe on both feet, in
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TABLE 10
Significant differences of foot parameters in men and
women

Acta Univ. Palacki. Olomuc., Gymn. 2004, vol. 34, no. 1

TABLE 12
Significant diferences of parameters on the right and left
foot in men and women

Dynamic
plantogram
Right Left Right Left

F1 0.002 0.011 0.304 0.053

F2 0.003 0.112 0.012 0.082

F3 0.459 0.439 0.289 0.968
Ch-S 0.049 0.734 0.787 0.073

Static plantogram
M-W p 4

F1 - little toe angle, F2 - hallux angle, F3 - foot an-
gle, Ch-S - foot index Chippauxe-Smifék, M - men,
W - women

TABLE 11
Significant differences of foot parameters in men and
women on static and dynamic plantograms

Dynamic Men Women

- static | Right Left Right Left

F1 <0.001 | <0.001 | <0.001 | <0.001

F2 1 1 0.619 1

F3 0.177 0.787 0.082 0.804

Ch-S 0.074 0.061 0.322 0.775

F1 - little toe angle, F2 - hallux angle, F3 - foot an-
gle, Ch-S - foot index Chippauxe-Smifék, M - men,
W - women

the angle of the big toe in both the static and dynamic
plantograms on the right foot and in the static planto-
gram of the right foot - the foot index (Ch-S) (TABLE 10).

Significant differences were found in the static and
dynamic plantograms among foot parameters - in both
sexes only in the angle of the little toe and that is on the
left and right foot. The lateral beam of the foot appears
to be more flexible. On the basis of our outcome in this
population of students it is possible to claim that there
is no great difference in the performance of the foot-
print on the basis of the static or dynamic plantogram
(TABLE 11).

Significant differences between left and right foot
were found in the big toe angle in men in the static
plantogram and in the foot index (Ch-S). The border-
line of significance is the big toe angle and foot angle
in the dynamic plantogram. So it is obvious that from
the point of view of laterality, the position of the big
toe and the foot in the male student population is dif-
ferent, which is probably connected to the dominant
limb. These differences were not determined in women
(TABLE 12).

On the basis of the functional parameters of the
evaluation of the foot using the FootScan method we

Right Men Women

- left Static Dynamic Static Dynamic
F1 0.281 0.281 1 0.457
F2 0.003 0.059 0.804 0.619
F3 0.418 0.059 1 0.457

Ch-S 0.002 0.461 0.885 0.193

F1 - little toe angle, F2 - hallux angle, F3 - foot an-
gle, Ch-S - foot index Chippauxe-Smifak, M - men,
W - women

found out that the highest average force displays itself
in the area of the middle part of the forefoot in both
genders, on both feet. It is followed by the heel part,
where force distribution differs laterally in individual
areas in accordance with the dominant lower limb. The
exterior part of the heel on the left foot is notably loaded
in both genders. On the contrary, on the right foot it is
the interior side of the heel. The average force acting
on the heel zone is considerably higher in men than in
women, but there are no significant differences between
genders in the area of the middle part of the forefoot. So
it is evident that the heel is apparently more loaded in
men, where the heel strike is vigorous. The middle part
of the forefoot is overloaded in both genders and it does
not differ by force dimension (TABLE 13).

CONCLUSION

- A collapse of the longitudinal foot vault is not the
problem of students of Physical Education belonging
to the sportive population. We believe that flat foot
evaluation according to the foot index of Chippaux-
Smifak is very vague and the range of evaluation
within the framework of individual categories is
relatively broad. We observed the occurrence of ca-
vus foot in students of Physical Education, in which
we find irregular distribution of forces in the planta
area. The centre of the forefoot and heel are greatly
overloaded in the cavus foot, which is accompanied
by the sole of the foot aching in its front part.

- The FootScan method evaluates the longitudinal
foot vault in a dissimilar way and shows a higher
frequency of the cavus foot in both genders.

- A collapse of the transversal foot vault or its long
term overloading is accompanied by front foot area
deformities, thus hallux misalignment, little toe
misalignment and other toe deformities.

- It is essential to monitor valgosity or varosity and
also hallux misalignment into its plus-rate or minus
rate figures. Hallux varosity relates to a pronated
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TABLE 13
Basic statistical characteristics of the average force in the sole areas

;”“3 Men Women

< X med s min max | n X med S min max | n
1L | 1352 | 139.9 | 4422 | 69.6 | 272.2 | 55| 113.8 | 116.4 | 44.77 | 35.7 | 240.7 | 65
1R | 113.7 | 113.2 | 38.16 | 56.8 | 240.4 | 55| 85.42 | 78.9 | 28.63 | 28.5 | 167.3 | 65
2L | 96.66 | 92.5 38.8 36.1 | 252.2 | 55| 81.26 | 78.6 | 28.99 | 259 | 147.7 | 65
2R | 131.9 | 1241 | 37.28 | 71.1 | 228.8 | 55| 106.2 | 104.1 | 32.26 | 31.5 | 202.1 | 65
3L ] 99.93 | 105.3 | 38.65 | 19.8 | 213.7 | 55| 75.57 | 73.7 | 29.73 | 12.2 | 135.7 | 65
3R| 87.26 | 87.8 | 37.26 | 10.7 | 155.3 | 55 | 68.19 69 26.1 19.6 | 126.4 | 65
4L | 61.31 | 571 | 28.63 2 137.9 | 55 | 46.69 | 40.4 | 23.58 1.3 108.4 | 65
4R | 77.71 | 76.3 | 36.43 1.5 174.9 | 55| 64.61 | 61.4 | 2749 | 10.4 | 139.1 | 65
5L | 249 18.4 | 24.21 0 107.3 | 51 | 16.15 | 11.25 | 19.72 0 117.3 | 62
5R| 22.73 | 16.4 | 23.44 0 94.7 | 52| 13.77 12 11.61 0 432 | 59
6L | 8.99 1.4 12.97 0 49.4 | 45| 8.45 1.6 12.18 0 519 | 59
6R | 23.38 | 13.85 | 29.57 0 139.6 | 46 | 21.24 | 13.7 | 24.23 0 91.9 | 58
7L | 105.2 | 108.1 | 38.24 | 29.9 | 185.7 | 55| 63.37 | 61.6 | 27.01 | 18.5 | 129.3 | 65
TR| 81.22 | 71.1 | 44.87 | 26.8 | 202.8 | 55| 51.49 | 45.2 | 26.82 | 10.1 118.6 | 65
8L | 170.1 | 178.4 | 3559 | 84.4 | 2459 | 55| 165.2 | 164.4 | 37.56 | 84.4 | 284.4 | 65
8R | 167.3 | 166.6 | 46.3 77.1 | 277.5 | 55 | 160.5 | 157.1 | 37.64 | 78.1 | 258.1 | 65
9L | 127.1 | 111.4 | 60.01 27 261.7 | 55| 107.9 | 96.8 | 43.05 | 27.7 256 | 65
9R | 136 | 124.6 | 64.07 | 46.2 | 297.1 | 55| 123.4 | 125.8 | 39.64 50 242.2 | 65

R - right, L - left, 1-9 - the area of sole (figure)

forefoot position, concurrently to the declination of
the longitudinal foot vault, even though according
to the foot index it is often not estimated as being
a flat foot. In relation to the pronated position of the
forefoot, we observed feet depivoting, thus walking
with points of the feet pointing towards each other.
Small toe misalignment illustrates relatively positive
values, which are related as well to forefoot deforma-
tion.

The quantity of foot angle determines the normal
position of the heel, which does not correspond
regarding the visual rating of the heel position. We
suppose that the foot angle is not the appropriate
characteristic for monitoring heel valgosity and
varosity. The Valgus heel position has reached more
than 90 % occurence in both genders.

A dynamic podogram informs us about the foot
while it is taking off and introduces the foot as
a more “physiological” formation, nevertheless it
is necessary to judge the quality of the tread and
further expand the footprint selection.

The FootScan method serves for the evaluation and
distribution of pressure forces in the plantar area.
The highest average force was recorded in the mid-
dle part of the forefoot both in men and women,

followed by the heel. The heel load in the individual
spheres differed in accordance with the dominant
lower limb.

One of the most interesting results is the fact that the
most loaded part of the foot is the middle part of the
rear foot. Another interesting result is that the point
of ground contact of the left foot is its lateral part,
while on the right foot it is its medial part - with no
influence of the foot type, rear foot position or sex.
Significant differences between the foot types and
types of rear foot positions were also found. For
example with increasing height of the foot arch and
increasing tendecy to varosity, the share of the load
is higher on the midfoot - especially in the male
foot. A Particularly heavy high vault foot (HHAF)
in the whole midfoot and a high vault foot (HAF)
in its medium part are in contact with the ground
significantly longer than other foot types. Relating to
these results is the fact, that the higher foot arch is,
the later it loses contact, in the midfoot and earlier
in the forefoot.

The foot condition must be monitored simultane-
ously with the evaluation of the support-movement
system in the lower part of the trunk and with
a lower limb condition.
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- A significant relationship exists between shortened
lower limb muscles (especially the flexors and exten-
sors of the hip joint) and foot parameters (Ptidalova,
Riegerova, & Ryznarova, 2002)
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HODNOCENI MORFOLOGIE
A FUNKCE NOHY
(Souhrn anglického textu)

Noha jako bazalni ¢lanek lidského téla neslouzi
pouze k lokomo¢nimu pohybu, ale je vyznamnym senzi-
tivnim Cidlem a jeji stav se vyrazné odrazi v demonstraci
posturalni aktivity. Stav a funkce nohy je ovlivnéna riiz-
nymi Ciniteli: genetickymi predispozicemi, adekvatni fy-
zickou zaté€zi, naslednou kompenzaci a antropometricky
vhodnou a kvalitni obuvi.

Stav nohou jsme hodnotili riznymi metodami
plantografie a metodou rozlozZeni tlakovych sil v oblasti
chodidla u studentli 1. ro¢nikd obort rekreologie a té-
lesné vychovy FTK UP (v r. 2002). Zaméfili jsme se
na determinaci morfologickych a funk¢nich parametrd
nohy: index nohy, uhel palce, maliku, nohy, paty, typ
nohy, maximalni silu v jednotlivych ¢astech chodidla.
V plantografii jsme vyuzivali staticky a dynamicky otisk
nohy.

Dospéli jsme k nasledujicim zavéram: u studentd TV
a rekreologie je podéln€ plochd noha vyjimkou. Hodno-
ceni plochonozi dle indexu Chipauxe a Smifaka se nam
jevi jako vagni, meze jednotlivych kategorii jsou velmi
siroké. Typické pro tuto sportovni populaci jsou defor-
mity v oblasti pfedonozi, na néZ poukazuji vysoké hod-
noty uhlu palce a maliku. Je zfejmé, Ze pfi hodnoceni
vyoseni palce je nutné brat v ivahu valgozitu i varozitu.
Typické je rovnézZ vyoseni paty ve smyslu valgozity, méné
varozity (metoda FootScan). S pfimym postavenim pat
se setkavame pouze ojedinéle. Na zaklad€ i pfedchozich
vysledkil je moZno konstatovat, Ze vyoseni pat souvisi
rovnéZ s postavenim panve, kyCelnich a kolennich
kloubti a stavem svalii na dolnich koncetinach.

Dynamicky podogram piedstavuje nohu jako ,,fy-
ziologi¢téjsi“ utvar, ve smyslu lateralniho paprsku. Na
zakladé testovani stavu podélné klenby nozni dle indexu
nohy a uhlu palce a nohy nehraje roli, zda vyuZijeme
dynamického ¢i statického otisku.
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Metoda FootScan slouzi pro vyhodnoceni a roz-
lozeni sil aj. parametra v oblasti planty, zaznamenava
otisk az od urcité sily kontaktu chodidla s podlozkou.
Nizsi citlivost pravdépodobné zptsobila vysokou frek-
venci vyskytu vysoké nohy u nami sledovanych soubort.
Nejvétsi primérnou silu jsme zaznamenali u muzl i Zen
ve stfedni ¢asti pfedonoZi, nasledovala pata. ZatiZzeni
paty v jednotlivych areach bylo rizné u pohlavi i pravé
a levé nohy, svou roli sehrala rovnéZ dominantni kon-
cetina.

Klicova slova: staticky a dynamicky podogram, klenba
nozni, normdliné klenutd noha, plochd a vysokd noha, uihel
palce, maliku, nohy, FootScan, typ nohy, valgozita, varozita
nohy, sily v oblasti jednotlivych cdsti chodidla.
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Research was conducted on 29 female sports dancers from NiS§, aged 11.5 to 13.5. The purpose of the research was to
determine the possibility of predicting success in sports dancing competitions on the basis of certain morphological
characteristics and functional capabilities.

Predictive variables were made up of morphological characteristics and functional capabilities. Morphological
characteristics were rated on the basis of the following parameters: average thorax volume, shoulder width, pelvis width,
hip width, biceps skinfold, triceps skinfold, back skinfold and abdomen skinfold. The measurements were conducted
according to the regulations of the International Biological programme. Functional capabilities were rated on the basis
of the following parameters: vital capacity, the Astradan test of oxygen consumption in 1/min, oxygen consumption
per kg of body weight in 1 minute, systolic pressure at rest, diastolic pressure at rest, pulse at rest, systolic pressure
under strain, diastolic pressure under strain and pulse under strain.

The criterion variable was determined on the basis of the number of points scored in sports dancing competitions
in Serbia, Monte Negro and other countries. The results were processed by regressive analysis. The obtained multiple
correlation enables us to make the assumption basis of some morphological characteristics and functional capabilities

applied to the sample group of dancers.

Keywords: Sports dancing, morphological characteristics, functional capabilities and successfiilness.

INTRODUCTION

All anthropological characteristics to a certain de-
gree are important for a successful sports dancer. There
has been very little research dealing with successfulness
in dancing. In some cases of research, either the single
contribution of a certain capability and characteristics
or the contribution of several capabilities and charac-
teristics were proved to be decisive in successfulness in
different kinds of dancing such as folk dancing, social
dancing, jazz dancing, modern dancing, ballet, aerobics,
etc.

Some accessible research reports dealing with
morphological characteristics (body composition),
functional capabilities, and the physiological indexes
of various samples of examined dancers in various
dances, were included.

In research done by Dolgener, Spasoff, & St-John
(1980), the body build and composition of high ability
female dancers were examined. Twenty-nine female bal-
let and modern dancers were measured for a series of
body build and body composition variables. These statis-
tics were compared to nonathletic and athletic women.
The researchers found that the dancers had lower body

weights and less body fat than the nondancers as well
as generally smaller physical dimensions.

The body composition of ballet dancers has been re-
searched by: Gudgeon, Eisenman, Hamblin, & Johnson
(1989); Eisenman, Mikat, & Hamblin (1995); Hergen-
roeder, Brown, & Klish (1993); Hergenroeder, Fiorotto,
& Klish (1991); Eliakim, Ish-Shalom, Giladi, Falk, &
Constantini (2000) and others.

Pierce & Daleng (1998) researched the body image
of a female ballet dancer. To examine body image and
possible distortion of body image among elite female
dancers, 10 members of a professional ballet company
rated both current and ideal body shape. In addition, an
objective measure of body composition was obtained via
skinfold techniques.

T tests indicated that the mean rating for current
body image was significantly higher than the rating for
ideal, despite the fact that body-composition measures
for all subjects were in an “ideal” range according to
normative standards.

Analysis indicated a high distortion of body image
among these dancers and support psychophysiological
concerns previously raised.

Novak, Magill, & Schutte (1978) examined the influ-
ence of habitual dance on cardio-pulmonary fitness and
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body composition and found dancers had significantly
lower weight, resting heart rate, and diastolic pressure.
They not only found that maximal oxygen uptake was
higher in dancers when expressed in relative terms, but
that this intake was reached at a lower maximal heart
rate, a significantly higher grade of elevation and a grea-
ter speed of the treadmill.

The purpose of Rimmer & Rosentswieg’s study
(1982) was to determine the aerobic capacity of highly
trained dance majors, and to compare them to other
athletes. Eight highly trained female dance majors from
Texas Women’s University took part in the study. Assess-
ment of maximum oxygen consumption was determined
on the treadmill according to the Bruce protocol. Mean
values of 52.4 ml/kg/min of oxygen consumption were
found in the dancers. The dancers’ aerobic power was
comparable to elite swimmers and considerably higher
than elite gymnasts and school athletes.

Study Lavoie & Lebe-Neron (1982) determined the
physiological characteristics of professional jazz dancers
and evaluated the effects of an 8-week jazz program on
a group of female recreational dancers. Female profes-
sionals had low values for body fat, and high values for
ectomorphy, VO2 max, muscular endurance and flexibil-
ity. The 8-week dance program was associated with an
increase in maximal treadmill work time and a decrease
in maximal heart rate but no change in maximal oxygen
uptake and body fat.

Kirkendall & Calabrese (1983) discuss dance as a
physical activity and describe the effects of dance and
training on selected factors of physical fitness. The VO,
max values of dancers are typical of values seen in other
athletes participating in intermittent activities. Dance
training has been shown to cause an improvement in
VO, max and work performance. Professional male
dancers show relative strength values typical of other
athletes, whereas female dancers have considerably
lower levels than their athletic counterparts.

Dance in its many forms has positive effects on cardi-
orespiratory fitness. The magnitude of such effects in an
individual dancer is related to the intensity, frequency,
duration and type of habitual activity (Davidson, 1984).
Ballet is one of the most complex and highly developed
systems of dance.

Cohen, Segal, Witriol, & McArdle (1982) showed
that women from the American Ballet theatre had VO,
max values of 43.7 mlLkg '.min"!. Mean blood pressure
rose from 99/68 to 149/65, while mean heart rate in-
creased from 55 to 179. They concluded that the static
component of ballet exercises in conjunction with the
sprint or burst-like, non-endurance component of ballet,
would tend to stimulate aerobic capacity only modestly
producing VO, max values in the range of non-endur-
ance athletes.
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Jaray & Wanner (1984) examined the effect of danc-
ing on the heart and on circulation.

In their study, Evans, Tiburzi, & Norton (1985)
examined 15 participants and analyzed them in two
separate sessions. In the first session subjects’ ages and
measurements of height, weight, skinfold thickness, skel-
etal diameters, and limb circumference were collected.

In the second session fat percentage was calculated
from body density as determined by hydrostatic weigh-
ing. Comparisons were made to non-dancers, gymnasts
and other female athletes. Compared to the general
female college population, dancers were significantly
lighter and leaner. Gymnasts, on the other hand, had
greater muscle mass, but a smaller element of fatness
than dancers.

The ideal body type for a dancer would appear to be
a balanced somatotype with the muscularity of a meso-
morph, the fatness of an endomorph, and the linearity
of an ectomorph.

Galanti, Holland, Shafranski, Loy, Vincent, & Heng
(1993) determined physiological responses to training
for creative jazz dance performance in college-age (17-
-26) beginning to intermediate female dancers. Eight
subjects were tested pre- and posttraining for VO, peak
during a graded exercise test and body composition.
Subjects participated in jazz dance training sessions 4
days per week, 60-120 min a day for 10 weeks at heart
rate intensities 70-85% Harman (mean - 82% HR
max). After 10 weeks subjects performed in a creative
jazz dance concert and heart rates were recorded after
each of three dance performance routines. The mean
performance concert heart rate was 94.3 % of post-test
HR max. Post testing revealed significant (.01) increases
in relative and absolute VO, peak performance and max-
imal time on the treadmill. No significant differences
were noted for body composition.

In conclusion, jazz dance, if performed within Amer-
ican College of Sports Medicine (1) exercise training
guidelines, will elicit cardiorespiratory improvement in
college-age females.

Zagorc, Karpljuk, & Friedl (1999) analysed the
functional strain of top dancers as well as the possibil-
ity of the more precise planning of a training process.
The functional strains were established on the basis of
the heart frequency measurements.

The authors tried to establish how long the strains
of high intensity can last during five Latin-American
dances and five standard ones under simulated competi-
tion conditions (two minutes of dancing, one minute of
rest) and they tried to find out the degree of endurance
by the means of a modified progressive test on a moving
track. The sample group included six male and female
dancers, competitors in Latin-American and standard
dances, who entered the championship semi-final and
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final in Slovenia in the category of senior youth (aged
16-19).

The data were analysed by a SPSS-X statistic pack-
age. The results showed that the sports dancers per-
formed mostly dances with a high, intensive strain aside
the English waltz, tango, samba and rumba. During the
Viennese waltz, the average heard frequency approached
178 beats per minute, a higher frequency was measured
in the quick-step (186 beats/min) and extremely high
frequency in paso-doble and jive. The competitors spent
more than half of their competing time in the zone of
highly intensive strain.

A subject of our research is to determine the impact
of physical characteristics and functional capabilities
on the success of young sports dancers regardless of
dancing category.

Purpose of research

The purpose is to determine the degree of the impact
of morphological characteristics and functional capabili-
ties on success in sports dancing competitions.

Hypothesis of the research

H1 It is assumed that there is a significant impact
of some morphological characteristics and functional
capabilities on success in sports dancing.

METHODOLOGY OF RESEARCH

Sample group of dancers

Twenty-nine female sports dancers, members of
sports dancing clubs Royal and Step from NiSs, (aged
11.5 to 13.5) were measured. All of them have been
training sports dancing for more than two years and
have won at least one of the first, second or third place
prizes in dance tournaments and championships in Ser-
bia, Monte Negro and abroad. They haven’t trained any
other sports and they have trained three times a week.

Sample of variables

A predictable set of variables consisted of ten an-
thropometric measurements, which partly covered the
space of morphological characteristics. Measurements
were taken of: body height (BH), body weight (BW), av-
erage thorax volume (ATV), shoulder width (SW), pel-
vis width (PW), hip width (HW), biceps skinfold (BS),
triceps skinfold (TS), back skinfold (BS) and abdomen
skinfold (AS). All measures were taken according to the
International Biological Programme.

The predictable set of variables also consisted of
nine functional capabilities. The following were rated:
vital capacity (VC), Astradan test of oxygen consump-
tion in 1/min (AS), oxygen consumption per kg of body
weight in minute (O,), systolic pressure at rest (SPR),
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diastolic pressure at rest (DPR), pulse at rest (PR),
systolic pressure under strain (SPS), diastolic pressure
under strain (DPS) and pulse under strain (PS). The
evaluation of functional capabilities was conducted at
the sports centre in Nis.

The criterion variable was determined on the basis of
the number of points representing dancers’ successful-
ness. The number of points was the result of the winning
position in a competition and the level of competing in
the category where they competed. The levels of com-
petition were: the World Cup (5 points), International
Tournament (4 points), National Championship (3
points), State Tournament (2 points) and City Tourna-
ment (1 point). The awards were: first place (3 points),
second place (2 points) and third place (1 point). Their
success was assessed by international judges as well as
the ones from Serbia and Monte Negro and according to
the regulations established by the International Dancing
Federation. All the points scored in the competitions in
1996 were summed up for every dancer.

Methodology of data processing

A regressive analysis was conducted to rate dancers’
successfulness on the basis of morphological charac-
teristics and functional capabilities. The following were
calculated: the coefficient of multiple correlation of the
criterion variable and the predictable system (MC), the
percentage of explained variants (PV), the importance
of the multiple correlation coefficient (PMC), the
standard partial regression coefficient of every predict-
able variable with a criterion (Beta), the importance
of the Beta coefficient (PB), a partial correlation (PC)
and standard error in the partial regression coefficient
(error Beta).

RESULTS AND DISCUSSION

Regarding the scope of the multiple correlation
coefficient we can talk about the statistically important
impact of morphological characteristics and functional
capabilities in success in sports dancing (.93). 86.57 %
of the criterion variable variant can be explained by a set
of predictable variables. The multiple correlation was
important at level .04 (TABLE 1).

Regarding the scope of the partial regression coef-
ficient, the variables with the largest projection on the
criteria can be easily distinguished.

As for morphological characteristics, they are: body
weight (BW), pelvis width (PW) and triceps skinfold
(TSF). As to functional capabilities, they are systolic
pressure at rest (SPR), diastolic pressure at rest (DPR)
and diastolic pressure under strain (DPS). Body height,
vital capacity and abdomen skinfold are close to hav-
ing statistical importance. Therefore, they shouldn’t be
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neglected and neither should their impact on successful-
ness in sports dancing competitions.

Regarding the scope of the partial regression coef-
ficient (Beta) and its prerequisite, the following can be
assumed: on the basis of morphological characteris-
tics, those dancers with ideal body composition will
be more successful, in other words, the dancers whose
body weight corresponds to their body height, who have
a narrower pelvis width and who are without excessive
body fat.

Regarding functional capabilities, the dancers with
a stable, normally high systolic and diastolic pressure
(regarding their age) at rest as well under strain will be
probably more successful in sports dancing competi-
tions.

Considering the dancers’ age (the age range is two
years) big differences in the scope of individual numeri-
cal values in most of the applied variables were noticed,
as expected.

As this is one of the first research projects on suc-
cessfulness in sports dancing which has been conducted
in a sample group of dancers who have been training for
more than two years and where successfulness is evalu-
ated on the basis of the contribution of some morpho-
logical characteristics and functional capabilities, the
results should be accepted only for this sample group
regarding the number of dancers in the group and the
range of their age.

Moreover, the dancers are in a phase of rapid growth,
which can affect some different and unexpected results
in regard to the importance of individual morphological
characteristics and functional capabilities compared to
sample group of adults, conditionally selected for danc-
ing.

It is important to cite the results of accessible re-
search reports that can improve the understanding of
the gained results regarding sports dancing.

Joci¢ (1991) conducted research to determine the
possibility of predicting the success in the performing
of dancing elements and movements on the basis of
morphological, motorical, cognitive and conative sta-
tus as applied to a group of 199 male students and 86
female students of the Faculty of Physical Culture in
Belgrade.

Applied variables were: twelve anthropometrical
measurements, sixteen motorical tests, Domino test
(D-48),test S -1, test F - 1, test F - 6, test Alpha - 4,
test Alpha - 7, 16 PF Katel and motivation test dealing
with the motives in general success achievement.

The results of regressive analysis confirmed the
established hypotheses. The greatest contribution to
success in dancing were: performance of rhythmical
structures, general coordination, segmental speed and
perceptive capabilities.
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While researching success in social and jazz dance
performing, Kosti¢ (1995) applied cognitive capabil-
ity variables of musical capabilities, conative charac-
teristics, and the motorical realization of rhythmical
structures on a sample group of fifty Greek students as
predictable ones (Raven progressive matrices, Seshore
test for the musically talented, the Ving intelligence test
of music, Eisenck test, Hopping in a circle, Stomping
and Clapping with hands) and evaluation for performing
dance structures as a criterion. Data were processed by
regressive analysis. On the basis of multiple correlations
a conclusion was drawn about the significant contribu-
tion of the cited capabilities and characteristics to suc-
cess in performing social and jazz dancing structures.

A connection between capabilities in performing
rhythmical structures and of different dancing struc-
tures was researched in Kosti¢’s works (1996). A sam-
ple group consisted of thirty - seven female students of
the Faculty of Physical Culture in NiS. The capability
in performing of rhythmical structures was determined
on the basis of the following measuring instruments:
Stomping while sitting on a chair, Hopping in three
squares, Rotating in six squares, Cha-cha-cha, Steps
and rotating in five squares, Tramping and steps while
moving forwards.

Successfulness in sport dancing was rated on the
basis of basic evaluation in the practical part of the folk,
social and jazz dancing exams. Data were processed by
canonical correlative analysis. Two significant canoni-
cal roots confirming the connection between those two
were obtained.

One research project closely connected to this one
is that of Kosti¢ & Dimova (1998) whose purpose was
to determine the connection between morphological
indexes and movement frequency on a sample group
of thirty sports dancers aged 12-14. Ten variables were
applied to determine morphological characteristics and
four speed measures for movement frequency.

Data were processed by canonical correlative
analysis. Body weight, average thorax volume, biceps
skinfold and triceps skinfold on one hand and jump-
ing over a gymnastic bench on the other hand had the
largest impact on the connection between those two
mentioned areas.

It was concluded that body mass and skinfold vol-
ume impeded the speed frequency of movements on the
sample group of sports dancers from Nis.

In some accessible research it was proved that there
was a significant impact of cognitive capabilities, mo-
torical capabilities, musical capabilities, and conative
characteristics on success in sports dancing. The sample
members of a group that were examined during research
were heterogeneous and mainly older than eighteen.
The sample of measuring instruments that had been
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applied were diverse so a generally acceptable conclu-
sion couldn’t be derived.

Considering the quantity and quality of the research
conducted on the sports dancers, the conclusion can be
drawn that not only sports dancing is one of the newest
sports disciplines but it is unexplored as well.

There is little data about the impact of morphologi-
cal characteristics and functional capabilities on suc-
cessfulness in sports dancing competitions. The hypoth-
esis that was set in our research has been proven and
indicates that it is possible to predict success in sports
dancing competitions on the basis of the values of some
of morphological characteristics and functional capabili-
ties. For more competent conclusions it is necessary to
conduct research on a larger number of participants of
more diverse age.

CONCLUSION

The purpose of this research was to determine if it
was possible to predict success in sports dancing on the
basis of morphological characteristics and functional
capabilities applied to a sample group of dancers aged
11.5-13.5. Ten variables of morphological charac-
teristics and nine variables of functional capabilities

TABLE 1
The successfulness of regression in sports dancing

Test Beta PB error beta PC
BH 1.55 13 95 48
BW 1.62 .02 .60 .67
TV -.09 18 33 -.09
SW -.27 .63 .55 -.16
PW -1.29 .02 51 -.64
HW .49 28 44 .34
BSF -45 .36 46 -.30
TSF 2.21 .00 .60 i
BSF .08 .70 21 13
ASF | -1.10 .09 .59 -.52
VC -1.01 13 .61 -.48
AS 14 .66 33 14
0, -.03 .89 25 -.04
SPR 91 .01 31 .69
DPR -.94 .02 37 -.65
PR -42 25 .34 .34
SPS -.14 44 22 -.25
DPS -41 .02 15 -.65
PS -.07 .66 .16 -.14

MC .93 PV 86.57 F3.05 Df19.9 PMC .04
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were measured. Successfulness in sports dancing was
rated on the basis of the number of scored points that
had been won at different competitions in Serbia and
abroad. The data were processed by the SPSS statistic
package on a personal computer.

Regarding the results it can be assumed that the
dancers with ideal body composition, narrower pelvis
width, normal systolic pressure at rest and lower diasto-
lic pressure at rest. The results should be accepted with
a certain degree of reserve considering the dancers’
age range.
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PREDPOVED USPECHU VE SPORTOVNIM
TANCI, KTERA JE ZALOZENA
NA MORFOLOGICKYCH ZNACICH
A FUNKCNICH SCHOPNOSTECH
(Souhrn anglického textu)

Vyzkum byl proveden u 29 sportovnich tanecnic ve
véku 11,5-13,5 roku z Nis. Ugelem vyzkumu bylo uréit
mozZnost predpovédét uspéch v taneénich soutéZich na
zakladé urcitych morfologickych znakti a funk¢nich
schopnosti.

Sledované proménné byly tvoreny morfologickymi
znaky a funkénimi praktickymi schopnostmi. Morfo-
logické znaky byly hodnoceny na zakladé nasledujicich
parametrii: primérny objem hrudniku, §ifka ramen,
sifka panve, Sifka bokd, kozni fasy bicepst, tricepst, zad
a bricha. Mé&feni byla provadéna podle predpisit Mezi-
narodniho biologického programu. Funkéni schopnosti
byly méfeny na zakladé nasledujicich parametri: vitalni
kapacita plic, Astradantiv test spotieby kysliku v litrech
za minutu, spotfeba kysliku na kilogram télesné vahy za
minutu, systolicky a diastolicky tlak v klidu, puls v klidu,
systolicky a diastolicky tlak pfi zatéZi a puls pfi zatézi.

Uspéch v tanecnich soutéZich byl stanoven na
zaklad€ poctu bodl ziskanych na zavodech ve spor-
tovnich tancich v Srbsku, Cerné Hofe a jinych zemich.
Vysledky byly zpracovany regresni analyzou. Ziskana
nasobna korelace umoznila predpokladat, Ze je mozné
do urcitého stupné predpovédét uspéch ve sportovnich
tanecnich soutézich, a to na zakladé nékterych mor-
fologickych znakili a funkénich schopnosti, které byly
zkoumany na vyzkumném souboru tanecnic.

Klicova slova: sportovni tanec, morfologické znaky, funkcni
schopnost a 1ispeésnost.
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Names of individual chapters are to be written in capital let-
ter from the left margin. References to quoted authors see a brief
from the publication manual http://www.gymnica.upol.cz.
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