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Adam Haleczko, Leszek Korzewa, Ewa Misiołek, Urszula Włodarczyk

In search of trials evaluating the rhythm of movement

Introduction. In one of our previous works devoted to the selection of children for sports training, in a bat-
tery of tests evaluating motor preparation we omitted the trials evaluating the rhythm of movement and ability 
of muscles relaxation. These two components of motor skills are essential for the diagnosis and prognosis of 
subsequent achievements of children. In this study we consider the first of them, the value of which, especially 
in the field of teaching and perfecting the technique of movement, has been highlighted by a number of au-
thors. The omission of the concept of the sense of rhythm from selection tests, despite such positive feedback, 
resulted from the lack of practically proven and adequate method of testing and evaluating this ability. In his 
work Hiriartborde, who used factor analysis, demonstrated the absence of one independent evaluator of this 
ability in the motor sphere. The above conclusion was also confirmed in studies carried out by Raczek and 
Mynarski. The results of these studies have explained the reasons for low effectiveness of the performance 
measurement tools used so far in this area.

Aim of the study. The research was purposed to gather the information about the possibility of applying 
several motor tests to assess the sensory aspects of the rhythm of movement.

Material and methods. The sample under study included 83 boys and girls, the fourth-graders at two el-
ementary schools. The analysis contained morphological and chronological age, 5 results of motor tests used 
in selection for sports training, which were supplemented by two rhythm aptitude tests (lateral step-test and 
lateral step-test after the metronome signals). The material was analyzed statistically by calculating the basic 
indices and simple correlations.

Results. The obtained results were presented in 4 tables informing about the size, variability and relationships 
between the data. The analysis showed significant connections between both-feet lateral jumps and two at-
tached tests of lateral steps, but the above links evaluated in terms of correlation coefficient and ranged near the 
critical threshold of significance. In the group of girls the relationship between the step-test and the total result of 
the set of selection tests turned out to be significant. In the trial with the metronome, there was no such relation-
ship. Interesting was also the correlation of the last trial with crossing the ladders in the hanging position, which 
is statistically significant in the group of girls. In boys the coefficient r approached only to significance threshold. 
Summing up, in the two included tests, especially in girls, certain elements of the sense of rhythm were observed. 
However, results of these tests were less effective in terms of diagnosis than both-feet lateral jumps.

Conclusions. From among the above three tests, both-feet lateral jumps and other two attached tests 
adapted to study on the rhythm of movement, only the first one occurred to be effective in evaluating the 
rhythm of movement. The remaining two, despite low relationships, provided the information which confirmed 
the Hiriartbode’s hypothesis of several factors comprising the ability to perform rhythmic movements. The 
tests mentioned above require further study to be assessed more deeply, which may help to increase their 
relevancy.

Ján Junger, Lenka Tlučáková, Róbert Kandráč, Pavol Čech

Effects of a multimodal exercise program on postural stability of older adults

Aim of the study. The aim of the experimental study was to investigate the effects of a multimodal exer-
cise program on the postural stability of older adults.

Material and methods. The research sample consisted of 19 elderly women aged 62.6 ± 3.05 years, 
who showed interest in organized forms of regular exercise. The subjects participated in two 60-minute ex-
ercise sessions per week aimed at the development of strength, endurance, and flexibility over 12 months. 
To measure postural stability, all subjects were asked to perform two 30-second trials using the FiTRO Sway 
check system with eyes open and eyes closed. To determine the significance of the effects of the multimodal 
exercise, data were processed using the paired samples t-test and independent samples t-test.



Results. The postural stability improved significantly upon the completion of the multimodal exercise pro-
gram under conditions with visual control. In a similar test without visual control, there was insignificant 
decline in the postural stability of the elderly participants. 

Conclusions. The exercise program improved the parameters of postural stability measured under condi-
tions with visual control. Under conditions of eyes being closed, participation in the exercise program stabi-
lized the level of postural stability.

Elżbieta Cieśla, Zdzisław Domagała, Małgorzata Markowska,  
Edward Mleczko, Grażyna Nowak-Starz, Agnieszka Przychodni

The differences in the level of biological health indicators  
for 7-year-old children living in different regions of Poland

Aim of the study. High level of physical fitness in children is determined by keeping desirable body weight 
which correlates with many positive health aspects. The purpose of the research was to identify the differ-
ences in the development of body functions considered as positive health indicators in children finishing 
pre-school education (a preparatory year called “the zero class” attached either to kindergartens or primary 
schools) and living in the area commonly known as “the eastern wall”, which includes Podkarpackie, Lubelskie 
and Podlaskie Provinces, in comparison with their peers living in Mazowieckie (Mazovia) Province. It was as-
sumed that physical fitness of seven-year-old children may be determined by socio-economic situation in their 
place of living. This phenomenon tends to be particularly noticeable in the regions where economic growth 
has been relatively low compared to the region with the highest level of development. The consequences of 
the differences in the level of functional development of seven-year-old children are also likely to occur in the 
future. They may involve the differences not only in the level of development, but also in adult quality and style 
of life, as well as negative health aspects such as incidence and mortality rate due to lifestyle diseases.

Material and methods. The results of the research, which involved 8415 children including 4302 girls and 
4113 boys examined in April-May of 2006 and living in the above-mentioned areas, were analysed. Selected 
elements of Eurofit tests were applied to measure different aspects of fitness and motor control abilities. Ques-
tionnaire survey was conducted in order to collect information on the place of living, development and health 
conditions of seven-year-old children. The research findings were statistically verified by means of one-way 
analysis of variance extended by Least Significant Difference (LSD) test. 

Results and cocnlusions. The research results revealed significant differences in the level of some com-
ponents that define physical fitness between children living in eastern provinces of Poland and their peers from 
central part of the country.

Asta Šarkauskienė

Influence of two-year non-formal physical education program  
on health-related physical fitness of 11–13 years old children  

Aim of the study. The study was aimed to determine the influence of two-year non-formal physical educa-
tion program on health-related physical fitness of 11–13 years old children.

Material and methods. The target sample was made up of pupils from grades 5–6 (n = 239). Consider-
ing their previous participation in non-formal physical education (NFPE) activities, the participants from the 
experimental and control groups were appointed to one of three subgroups: E1 and C1, E2 and C2, E3 and C3. The 
subgroups were formed according to the following criteria: the children, who regularly participated in NFPE 
in their secondary school (E1, C1); the ones, who participated in NFPE outside school, being only indirectly 
involved in NFPE in school to participate in organized sport and fitness activities (E2, C2); and those who were 
only indirectly involved in NFPE in school to participate in organized sport and fitness activities (E3, C3).



Our two-year study was carried out with the help of various methods, such as pedagogical experiment, 
document analysis, testing, statistical analysis. Training methods and forms for activating children were also 
employed. NFPE content integrally developed the knowledge, abilities and attitudes of physical health, physi-
cal activity, physical development and physical fitness of participants. At the beginning, in the middle and at 
the end of the experiment the focus groups conducted four health-related physical fitness tests: sit and reach, 
sit-ups, flexed-arm hang, 1 mile walk/run. 

Results. Group E1 girls’ indices of three tests and group E1 boys’ indices of four tests were statistically sig-
nificantly (p < 0.05) higher than in children from group C1. Group E2 girls’ and boys’ indices of three tests were 
statistically significantly (p < 0.05) higher than in children from group C2. Group E3 girls’ indices of three tests 
and boys’ indices of one test were statistically significantly (p < 0.05) higher than in children from group C3. 

Conclusion. The experiment has demonstrated that non-formal education content, formulated and imple-
mented this way, was useful for uniting and integrally developing the knowledge, abilities and attitudes of 
participants. It exerted positive influence on health-related physical fitness of children, who participated in 
non-formal physical education in school (group E1) as well as on those, who only partly experienced the influ-
ence of non-formal physical education in school (groups E2 and E3). 

Paweł Chmura, Andrzej Rokita, Marek Popowczak, Ireneusz Cichy

Reactions of the cardiovascular system during physical education classes  
in first grade primary school children

Aim of the study. Our study was aimed at the analysis of heart rate in school children aged 7 years in connec-
tion with the reaction of the circulatory system to running games employed during physical education classes.

Material and methods. Our research was comprised of a group of 100 pupils aged 7 years attending first 
grade in primary school. During physical education classes, we registered heart rate by means of the Team 
2 System of the Polar Company. Five subsequent games of a running nature were introduced. Between the 
particular games, there was a 1-minute break each time for regeneration. Prior to the research, written consent 
of the participants’ parents was obtained. All the children had valid current medical certificates.

Results. The maximum average heart rate, amounting to 192.2 ± 14.5 beat/min, was observed during 
the 15th minute of the physical education class. In the cross-section of the first 3 games, we observed a sig-
nificant increase (P ≤ 0.001) of heart rate in relation to the rest value. The applied physical load in the next 
2  games brought about a decrease of the studied index. The lowest average heart rate, amounting to 142.6 ± 
16.8 beat/min, was registered during the break between the third and the fourth games. 

Conclusions. The conducted research showed a large changeability of intensity of effort during the imple-
mentation of the particular running games. This was proven by the sinusoidal course of heart rate. The highest 
average value of heart rate occurred during the third game, which can indicate the maximum stimulation of 
the cardiovascular system. The recreation processes after the first 3 running games are similar to one another, 
but after the completion of the fourth one they distinctly slow down, which may indicate the growing fatigue 
of the participants.

Anna Poznańska, Joanna Stożek, Zuzanna Filar, Katarzyna Filar-Mierzwa

The role of eurhythmics and dance classes in shaping the physical  
and musical development of preschool children

Introduction. Dance classes with music have a comprehensive impact on a child’s development – they 
train both motor and musical skills. This is particularly significant at the early stage of education, when it is 
possible to direct the training of the efficiency of a child’s movements and sensitivity to music thus effectively 
improving a child’s predisposition.



Aim of the study. The aim of the study is to determine the influence of dance and eurhythmics classes on 
motor and music development of preschool children. 

Material and methods. Ninety 6-year-old children participated in the study. All of the children (42 girls and 
48 boys) attended kindergartens in Krakow and some of them attended additional dance classes or eurhyth-
mics classes or both. The preschool children were assessed in terms of physical ability and musical aptitude. 
The assessment of physical fitness was carried out with selected tests from the European Test of Physical 
Fitness (Eurofit). Musical aptitude was measured by using the Edwin E. Gordon’s Intermediate Measures of 
Music Audition test. The subjects were grouped according to participation in additional classes (dance, eu-
rhythmics, both, or lack of activity).

Results. In terms of motor capacities the best results in more than half of the trials were achieved by those 
who participated in dance classes. The best results in the melody and rhythm tests were obtained by the 
children who attended both dance and eurhythmics classes.

Conclusions. Additional stimulation, in the form of both dance and music classes decisively favours motor 
and musical development of the examined children. Dance classes may play a proper role in training the sense 
of rhythm in preschool children.

Dariusz Gierczuk, Vladimir Lyakh, Aneta Gierczuk

Changes in the level of coordination motor abilities in Greco-Roman wrestlers aged 12–19

Introduction. Recognising and determining the changes in the level of coordination motor abilities (CMA) 
at various stages of sports training will make it possible to specify the means and methods of coordinative 
preparation in the course of a long-term training process. As a result, a more effective improvement and faster 
achievement of a high level of sports advancement will be feasible. 

Aim of the study. The aim of the study was to determine the changes in the level of particular CMA in 
Greco-Roman wrestlers aged 12–19.

Material and methods. Wrestlers from the Student Sports Club “Dwójka” and the Sports School in Radom 
took part in the research. They were divided into 8 age groups: 12-, 13-, 14-, 15-, 16-, 17-, 18- and 19-year-
olds. The levels of 14 indicators describing 7 coordination abilities were evaluated in the course of the three-
years-long continual research. 

Results and conclusions. It was confirmed that the development of the assessed CMA in Greco-Roman 
wrestlers aged 12–19 occurs at different points of time, at different intensity and takes different directions, 
thus making it unique. The biggest changes in the level of the CMA were observed in wrestlers aged 12–13 
and 16–17. As for the former group, there occurred considerable development of all the CMA under investi-
gation, while in the latter one it was found mainly in the case of balance, motor adaptability and kinesthetic 
differentiation. Furthermore, it was revealed that quick reaction, balance, and rhythm skills still develop in 
wrestlers up to 19 years of age.  

Przemysław Bujas, Dariusz Tchórzewski, Janusz Jaworski

The size of asymmetry in relation to the strength and speed-strength indices  
of lower extremities in alpine skiers

Introduction. The phenomenon of functional asymmetry in sports has significant influence on performance 
in sports. In individual cases, especially in those sports disciplines that are highly symmetric, functional asym-
metry may hamper the achievement of success. In addition, significant asymmetry may become a foundation 
for numerous injuries.

Aim of the study. The aim of the study was to examine the level of functional asymmetry of the lower 
limbs in alpine skiers.



Material and methods. Three adolescent girls and eight adolescent boys participated in the study. During 
the tests, the level of the asymmetry of participants’ lower extremities was assessed while performing motor 
tasks that required use of fitness abilities. The following indicators were studied: maximum force and the rela-
tive force developed under isometric contraction (knee joint and hip joint extensors) and kinematic indicators 
describing a countermovement jump (CMJ) on the force platform. The results for dominant and non-dominant 
limbs were analyzed separately.

Results. In most the subjects, the asymmetry coefficient was around 10% or exceeded this value. The 
direction of asymmetry points to the stronger left knee extensor muscle. Individuals with knee extensors that 
have higher asymmertry can be characterized by lower asymmetry of the hip extensors. Analysis of the mean 
values indicates significant differences between the asymmetry coefficients determined for the hip joints and 
the absence of such differences for the knee joints. Analysis of the jump results reveals symmetry index (SI) 
values at the level of 20% or above, thus indicating significant asymmetry. The direction of the asymmetry 
confirms the dominance of the left lower limb.

Conclusions. A significant asymmetry of strength abilities is characteristic for young alpine skiers. This 
could become an obstacle for their further development, but it could also give direction for further actions 
focused on achieving symmetry.

Szymon Krasicki, Janusz Brudecki, Magdalena Wójciak

Sports aspects of high mountain skiing

Aim of the study. High mountain skiing (alpine skiing) in its growing popularity was the main subject of 
our research, which was purposed to characterize this winter sports activity especially from the perspective 
of its professional undertaking.

Material and methods. The study, conducted on the basis of our own questionnaire, covered 109 respon-
dents from Poland and Slovakia, who went in for amateur or professional high mountain skiing. Preceded by 
specialist literature review, the survey has proved that in defining this sports genre we should consider its 
professional aspect that had not been taken into account before. 

Results. Orientation towards sports professionalism that has been observed in high mountain skiing these 
years has indicated indirectly the upward trend in this sports genre. Compared with foreign professionals, Pol-
ish skiers were characterized by younger age and shorter experience than the Slovaks, who at the same time 
presented higher level of sports competence. In addition it was observed that Polish professionals began their 
preparations for winter seasons later and finished them earlier comparing to the Slovaks. 

Conclusions. The respondents put accent on the need for further organizational and financial development, 
pointing out that the driving force behind the progress in this area would be introducing most important Polish 
ski competitions into the World Cup series.

Józef Bergier, Barbara Bergier, Zofia Kubińska

Free time and the physical activity of nurses

Aim of the study. The main aim of the article is to present the physical activity of nurses depending on the 
amount of free time they have. It has been presupposed that the nurses studied have a small amount of free 
time that affects their physical activity. 

Material and methods. 123 student nurses were examined with the use of The International Physical 
Activity Questionnaire (IPAQ) – the long version. 

Results. The obtained results revealed that the variety of the level of physical activity depended on the 
amount of free time the respondents had. The nurses who had enough leisure time showed the highest level 



of physical activity (5.075 MET), and the nurses who had too little time or a lack of free time showed a lower 
level of physical activity, 4.813 and 4.477 MET respectively. 

Conclusions. The majority of the respondents showed that they had a small amount of free time and a high 
level of physical activity. The persons who had more free time showed a higher level of physical activity and 
got better results in the majority of physical activities (sports and recreation), intensive physical activity and 
walking.

Robert Girandola

Global obesity in the 21st century: causes, prevention and treatments  

Obesity is now a global problem, affecting underdeveloped as well as industrialized nations. Approximately 
500 million people in the world are considered to be overweight (BMI > 25).  The prediction from the World 
Health Organization is that there will be 2.3 billion overweight people in the world by 2015 [1].  The medical 
and financial strain on nations will become unbearable in the future. The causes for this epidemic, as well as 
possible solutions are discussed.

Wiesław Osiński, Robert Szeklicki

Development of gerokinesiology: one of the greatest challenges faced by sport sciences

First, the paper analyzes demographic data and consequences related to aging. With regard to the 27 Euro-
pean Union (EU) member states, a projection has been made that by 2060 the ratios of children (0–14 years) 
and the elderly (65+ years) to adults at the working age will be 25.0% and 53.5%, respectively. Among the 
EU member states, Poland is expected to have the highest percent of people above 65 years of age (36.18%). 
At present, intensive research developments can be observed related to the prevention of early functional im-
pairment and improvement of the longevity and quality of life. Secondly, the paper presents the World Health 
Organization’s (WHO) arguments for endorsement of physical activity (PA) of the elderly, the consequences of 
a sedentary lifestyle, and recommendations of PA programs for the elderly.

Despite the disturbing prognosis, the significance of healthcare, PA and lifestyle of the elderly seem to be 
neglected in Poland. The geriatric health service is underestimated and, in comparison with other countries, 
the number of geriatrists is dramatically low. Problems related to the PA of the elderly should be given com-
prehensive consideration by the Polish parliament, national government, and local authorities. The EU guide-
lines are, in fact, not followed in this area. There is a very urgent need in Poland to develop suitable training 
of staff qualified to carry out PA programs for the elderly as well as to intensify relevant research. It will also 
be important to popularize the term “gerokinesiology”, already well known in other countries, which refers to 
a scientific discipline dealing with recognition of health aspects of PA as well as with organization and endorse-
ment of PA programs for the elderly.

Włodzimierz Starosta

Human movement science – past, present and future  
(on example of monograph “Human Movement Science – Anthropokinesiology”) 

In spite of the fact that numerous studies on the crucial aspects of human movements have been 
published until now, just a few of them may be related to the science of anthropokinesiology as 
a whole. From among them one monograph seems to fill this gap, referring to the above important issues 
globally, being aimed to signal the recent changes in human physical activity and their consequences for 



health, length and the quality of human life. Although in the monograph the achievements of one author 
prevail, he is supported by eminent co-authors, who present little known facts about the science of move-
ment from the perspective of different countries. Important is also the statistical recording of that evolu-
tion in the world, which implies European “backwardness” or “conservatism” with reference to cautious 
application of innovative solutions.


