
No 31     ANTROPOMOTORYKA                           2005 
 
DISSERTATIONS AND ARTICLES 
 
Algis Kepeženas, Gediminas Varoneckas, Audronis Vilkas 
The Interrelationship Between Adolescent Girl’s Physical Development, Biological Puberty 
and Heart Rhythm Regulation During the Adolescence Period  
Jerzy Januszewski, Edward Mleczko 
The Evaluation of the Morph-functional and Motor Development of Girls and Boys Using T 
Point Scale – the Practical Implications  
Adam Haleczko, Juliusz Migasiewicz Zdzisław Paliga 
Relative Forms of Estimation of Strength Ability (Methodological Indications)  
Irena Momola 
The Level of Motor Skills of Pre-School Age Children  
Jacek Wilczyński 
Body Posture and the Visual-Motor Coordination Measured With the Cross-Matching Test 
Among Girls Aged 14-16  
 
REVIEW PAPERS 
 
Wacław Petryński 
Motor Performances Learning in the Light of Bernstein’s Theory  
 
DISCUSSIONS 
 
Adam Haleczko 
Possibility of Application of Linear Pearson Correlation in Multidimensional Analysis  
 
REVIEWS 
 
Wacław Petryński 
Motor Control and Learning. A Behavioral Emphasis – Or Only Half-Behaviourally About 
Human Motor Control  
Edward Mleczko 
The Somatic, Functional and Motor Development in A. Jopkiewicz and E. Suliga’s Book 
„The Biomedical Basic of the Development and Pedagogics”  
 
ANNOUNCEMENTS 
 
Wacław Petryński 
Conference „Scientific Fundaments of Human Movement and Sport Practice”, Rimini, Italy, 
September 2005  
Włodzimierz Starosta 
The Report of the IASK Presidium activity in years 2003-2005  
The New Faculty of International Association of Sport Kinetics (IASK). The Iask Presidium 
Assemly Chosen For Yers 2003-2007  
Edward Mleczko, Wacław Petryński 
„Antopomotoryka”. Between Sport Kinetics 2003 – Rydzyna And Sport Kinetics 2005 – 
Rimini 
 



DISSERTATIONS AND ARTICLES 
 
Algis Kepeženas, Gediminas Varoneckas, Audronis Vilkas 
The Interrelationship Between Adolescent Girl’s Physical Development, Biological Puberty 
and Heart Rhythm Regulation During the Adolescence Period  
 
The aim of the work. The objective is to investigate and to evaluate the impact of the puberty 
level of sameage adolescent girls (belonging to the age group of 13-14 years) on the level of 
their physical development and autonomous control of the heart rhythm. 
The material and methods. The research involved 40 participant girls aged 13-14. The level 
of the girls’ biological puberty was distinguished according to their puberty stages by 
estimating changes of secondary sexual features.   
Two parameters of physical development were recorded during the research – the height (in 
cm) and the body mass (in kg). To estimate heart rhythm characteristics, we used the   
rhythmography method that included distinction of rhythm frequency (RF), rhythm dispersion 
(RD), absolute values of very low frequency waves (VLFC), low frequency waves (LFC) and 
high frequency waves (HFC) as well as percentage values of the same waves (NVLFC, 
NLFC, NHFC) in a lying position at rest. During active orthostatic test, we estimated the 
maximum increase of rhythm frequency during stand-up (RRB) as well as the amplitude value 
(ÄRRB). The response of the heart rhythm towards standard physical load was estimated 
using percentile measurement units of the Ruffier Test. 
The results. The results indicate that the parameters of both height and body mass were the 
lowest in the first puberty stage group. The height parameters differ little, and differences in 
all the groups investigated are statistically unreliable (p>0.05). A comparison of the research 
participants’ body mass parameters indicates that the girls belonging to the first group, i.e. the 
first puberty stage, have lower body mass with statistically relevant results (p<0.05) than 
those belonging to the second and third puberty stage groups. Those from the third puberty 
stage group have the highest body mass parameters, yet they are not different with enough 
statistical relevance from the parameters of those belonging to the second group (p>0.05).The 
results also allow us establishing that girls belonging to the group of earlier puberty (group 3) 
overtake those whose puberty is later (groups 1 and 2) by their physical development 
parameters, especially, the body mass parameters. It is likely that, despite similar ages of the 
girls from all the groups, the puberty of group 3 girls, which began earlier, highly activated 
their metabolism; therefore, their physical development was faster. Although group 3 girls, 
whose puberty has started earlier, are highly ahead of later puberty group girls (groups 1 and 
2), we can notice a contrary tendency when analyzing the heart rhythm parameters obtained 
while at rest and during functional sampling. An analysis of heart rhythm dispersion (RD) 
parameters indicates that the greatest RR interval dispersion is typical of the first group 
investigated (SRR=48.15±3.72 ms) and the third group (SRR=38.73±3.03 ms). Yet SRR 
parameter differences are not statistically relevant (p>0.05). 
Conclusions. An analysis of heart rhythm frequency (RF) and rhythm dispersion (RD) 
parameters show that the lowest rhythm frequency and the highest dispersion is typical of the 
first puberty stage girls (group 1) whose puberty started later. Meanwhile, the highest and 
most stable heart rhythm is typical of the girls belonging to the highest puberty stage (group 
3). As can be seen from the research results, faster physical development related to early 
beginning of puberty leaves behind the development of the basic biological systems; they as if 
“lag behind” and develop slower. Our results show that more frequent and more stable heart 
rhythm typical of the girls whose puberty starts earlier (group 3) is an indirect manifestation 
of lower functional capacity of their cardiovascular system in comparison with those 
belonging to groups of slower and later puberty. 



Jerzy Januszewski, Edward Mleczko 
The Evaluation of the Morph-functional and Motor Development of Girls and Boys Using T 
Point Scale – the Practical Implications  
 
The aim of the work. Following the earler consideration [1] and facing the suggestions of 
Osiński [9, 10] the aim of this publication would be working out on the point tables  
estimating both motor abilities and the muscular- skeletal and circulatory-respiratory 
morphological ability development approaching the idea of the H-RF (Health-Related Fitness) 
requirements. 
Material and methods. The data, collected in years 1993-2002 (including over 24 000 
observations ), of the both sexes individuals between the age of 8-18 – attending the primary 
and high schools of South-Easter Poland. For them the pointing with T-scale (according to Me 
± 5 SD Formula) was estimated whit based oh the estimated averages and dispersion 
measurements for six motor variables and – to meet the H-RF requirements – also six morph-
functional features. 
Results and conclusions. The offered T-scale pointing-estimated for all age groups 
regardless of age and dynamics of the morh-functional development and the motor effects. It 
also allows to create all possible compar- sions (stated parameters in the different 
measurement units) achieved from the particular individuals and the researched age groups 
and the sex diversified groups. This scale characterizes not only the didactic-pedagogical but 
also the cognitive values. 

 
Adam Haleczko, Juliusz Migasiewicz Zdzisław Paliga 
Relative Forms of Estimation of Strength Ability (Methodological Indications)  
 
Introduction. The relative evaluation of muscular strength is possible due to its close relation 
to the body build. Such evaluation is more objective because it is less dependent on somatic 
build of an individual. Commonly the relative strength is described by value of the absolute 
strength calculated for 1 kg of body mass. In weightlifting, in order to compensate a handicap 
connected with belonging to the different weight classes, this trait may alternatively by 
transformed mathematically. The indices obtain in such a manner almost entirely eliminate 
the influence of the body build on sports results. 
The purpose of the work. These two forms of evaluation of the strength ability were 
compared by estimation of their prognostic values in dependence on used strength 
measurement, mathematical construction of indices and structure of analyzed motor task. 
Material and methods. The groups under consideration consisted of 266 women and 390 
men which were students at University of Physical Education in Wroclaw, Poland. Body 
mass, dynamometric measurement of hand grip, forward and backward 2 kg medicine ball 
throws were taken into account, as well as such sports events like 100 m run, long jump, shot 
put for verification of usefulness of derived indices. Apart from traditional indices the new 
ones were derived from absolute strength value related to the logarithmic, exponential and 
regressional transformation of body mass.  
Results. Correlation analysis showed moderate connections between traditional indices and 
body mass, and also utter lack of such connection with newly-derived indices, irrespective of 
the mathematic form of transformation of this somatic feature. Usefulness of evalutation of 
the absolute strength as well as its relative forms occurred to be dependent on space-temporal 
structure of considered sports event and kind of strength which does manifest in it. It turned 
out that the traditional indices were more useful for prediction the results of run and jump, 
while the indices of the specific strength were better for prediction the results in shot put. 



Conclusions. Presented indices make possible to evaluate the actual strength ability 
independently on body mass. In case when such requirement is not necessary one can choose 
and index which is mostly prognostic for certain motor task. 

 
Irena Momola 
The Level of Motor Skills of Pre-School Age Children  
 
The aim of the work. Movement activity as a general developmental stimulus of a pre-school 
age child is a necessary factor in his or her life. It allows the child to actively participate in 
various forms of activities, and in their favourite forms of play, and also it shapes his or her 
personality. The aim of this research, which was carried out in October 2004, was the 
assessment of motor abilities of 291 children aged 4 to 7 living in the Podkarpacie region. 
The methods. This research was based on the physical ability test results of Sekita. This test 
included the following trials: 1 kg medical ball toss, standing long jump, 20 meter distance 
sprint, and a pendulum sprint with a block transfer. This test did not include a hand speed 
trial. 
The results and conclusion. The results show that the level of motor abilities depends on the 
age. Children of six and seven years of age had similar physical skills. Only five year old 
children showed different physical skills in comparison to the younger and older children. 
Children living in the villages achieved better results in the medicine ball toss but get worse 
results in speed activities expressed by sprinting. 

 
Jacek Wilczyński 
Body Posture and the Visual-Motor Coordination Measured With the Cross-Matching Test 
Among Girls Aged 14-16  
 
The aim the work. Perception and a motor ability are two main activities, which determine 
orientation in the surrounding reality and responding to it. The visual-motor coordination is a 
skill that enables defining a body position and its changes during a movement in space and 
time, referring to an area of activity or a moving object. 
The material and methods. The aim of this research was to evaluate postures of girls aged 
14-16 measured with Moiré’s photogrammetric method, evaluate the visual-motor 
coordination measured with the cross-matching test and show the connection between a body 
posture and the visual-motor coordination. The visual-motor coordination was tested by using 
the computer and a standard keyboard as well as a black and white screen (VGA). 153 girls 
took part in the research, including 52 14-year-olds, 50 15-year-olds and 51 16-year-olds from 
the Grammar School number 3 in Starachowice. The research was done in May 2004. 
The results. The lateral curvantures of the spine were the most common – 80 (52%). There 
were 72 cases (47%) of posture asymmetries. Concave backs dominated among defects in the 
sagittal plane-51 (33%). There was one case of rounded back in the group of 16-year-olds. 
There were 23 cases (15%) of flat backs. The best result in the cross-matching test was 
obtained by 16-year-old girls (102,30s), and then there were 15-year-olds (105,4s) and 14-
year-olds (113,20s). 
The conclusions. The analysis of correlation coefficients does not make it possible to state 
clearly that there is an essential dependence between some posture characteristics and the time 
of a visual-motor coordination simple. The issues connected with body postures and elements 
of movement coordination need further examination. 



REVIEW PAPERS 
 
Wacław Petryński 
Motor Performances Learning in the Light of Bernstein’s Theory  
 
N.A. Bernstein’s theory of physiological movement construction may constitute a reliable 
basis for a movement learning model. The basic process in this model is reduction of freedom 
degrees both in the region of single movements (motor control) and in that of the overall 
motor program (motor learning). Very important, too, is the type of code used in motor 
control. In the process of motor control and motor learning there are used two such codes: 
sensory (on A, B and C levels), and symbolic (at D and E levels). Apart from the way of 
planning, the motor command delivered to a muscle has to be expressed in the sensory code. 
In case of the five-level motor control system it is necessary that the sensory code be 
“translated” into symbolic one going from D to C level, but in reverse order in the sphere 
between C and D level. Taking into account such assumptions, it is possible to create two 
motor learning models: model “0”, describing the circulation of solely sensory information 
between A, B and C levels, and model “8” assuming circles of information circulation: lower, 
sensory, at A, B and C levels, and higher, symbolic, at D and E levels. The information 
processing capabilities with the symbolic code are much greater than those with the sensory 
code. In the “sensory” region ABC the theoretical basis may be behaviourism, for 
examination of reality the induction method may be used, and research subject of the learning 
system may be the stimulus-reaction couplings. However, in the “symbolic” region DE we 
have to do with cognitivism, deductive method and cause-effect chains “stimulus-reaction-
outcome respectively”. Besides, an important part in the process of motor learning is played 
by information „chunking”. Also the way of making use of the sensory, short-term, long-term 
and working memories is of vital importance.  
 
 
DISCUSSIONS 
 
Adam Haleczko 
Possibility of Application of Linear Pearson Correlation in Multidimensional Analysis  
 
The aim of the work. Unconventional method of multiple correlation coefficient calculation 
consisting in application of linear correlation between criterion and product of independent 
variables is presented. However such procedure needs to meet several conditions, first of all 
sufficiently large volume of sample, linearly related variables with distribution near to 
normal. 
Material and methods. Sample under consideration involves four groups: 100 heptathlonists 
(women), 100 decathlonists (men) and 656 students of physical education (266 women and 
390 men). The correlation coefficient calculated with use of two methods are presented in two 
tables. 
Results. In groups which volume was equal or greater than 100 the maximal difference 
between coefficients doesn’t exceed 0,03 and seems to prove the proposition that both 
methods of calculation are equivalent. However in smaller groups of 20 or 30 individuals such 
similarity between results of two methods of calculation is not observed. 
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