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maximal number of muscle units in a time unit. Explo-
sive strength has a very high coefficient of heredity, thus 
training it can contribute next to nothing. If one does 
not start training the explosive strength early enough,  
the possibility to increase it is very slight. Sports which  
are dominated by the explosive  strength are following: 
short distance running  (100 and 200 m), 50 m swim-
ming, shotput, discus throwing, javeline throw, hammer, 
sports games, boxing, karate, acrobatics, water jumping, 
skating, alpine jumps, table tennis, tennis, etc.

Research on the relations of the functional abilities 
with the results of the explosive  strength was the subject 
matter of large number of research studies conducted on 
the population of schoolchildren athlets (Mitić, 2010; 
Stanković, 2011; Rakojević, 2011). These  authors have 
determined  that in schoolchildren athletes functional 
abilities significantly contribute to the achieved results 
efficiency of the explosive  strength.

Relatively scarce research was conducted on the 
population of primary school pupils. It can be assumed 
that significant influence of the functional ability on the 
results of explosive  strength is also evident in the pri-
mary school pupils. 

Basic aim of the research was to determine statisti-
cally significant canonical relations between the functio-
nal abilities (as predictor system) on any single criterion 
variable of explosive strength dimension (as a criterion 

INTRODUCTION
Teaching practice adhere increasingly to the rese-

arch of the  anthropological characteristics of children 
and youth in order to apply  methods and forms of work 
which to the greatest extent contribute toward the incre-
ased  efficiency of the regular and extracurricular phy-
sical education contents. Monitoring of the regular phy-
sical education curricula realization and the evaluation 
of the obtained results shows that are important for the 
improvement and upgrading of the educational practice 
of physical education curricula as well as stimulation 
of the teachers for more creative and more responsible 
approach towards the work. By applying such an appro-
ach one provides reliable data with the purpose of taking 
possible corrective measures in the practical realization 
of the  curriculum program contents (Zdanski and Galić, 
2002; Višnjić, 2006). 

Functional abilities of men are highly complex and 
depend on variable and numerous factors, first of all on 
the nervous - vegetative and endocrine system. Functio-
nal abilities can be described in a physiological sense as 
aerobic and anaerobic abilities. It is generally assumed 
that there is no functional ability of the cardiovascular 
system common to all life situations, but there are lots 
of specific abilities pertinent to different activities and 
situations.  

Explosive strength is defined as ability to activate 
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system) in primary school pupils, aged 12-13. By real-
ization of such a set objective one would create possibil-
ity to enable establishment of more rational procedures 
for more optimal planning, programming and monitor-
ing of the teaching process in order to verify harmoniza-
tion of their development and if possible, to determine 
more valid and more purposeful guidelines of their fur-
ther  anthropological  development.

METHODS
Subject sample 

This research was conducted on a sample of 115 
subjects, sixth and seventh grade primary school pupils 
of the primary schools in city of Mladenovac, Serbia, 
who in 2012/2013 school year attended only the regular 
classes of physical education. 

For all subjects there were prior defined conditions 
which they had to meet in order to be considered eligible 
for the research: 

•	 To exhibit perfect health conditions without 
any bodily deformities;

•	 To be encompassed by the regular physical 
education teaching process (PE curricula);

•	 To have taken part in all the measurements 
of the anthopological characteristics.

Variable sample
Functional abilities were comprised by the fol-

lowing tests: heart rate frequency at rest (FPUM), 
heart rate frequency after load (FPPO), anaerobic ca-
pacity Margaria test (FMARG) and lung vital capacity 
(FVKP). Variable of functional abilities were taken from 
the research of Heimar and Medved, 1999. Explosive 
strength was evaluated by means of three tests: standing 
three long jumps (MTRS), standing long jump (MSDM) 
and standing high jump (MSVIS). Applied set of vari-
ables for explosive strength was taken from the research 
of Kurelić et all., 1975. To determine the relationships 
between the two sets of variables, out of which one set 
comprises functional abilities and the other set compri-
ses explosive strength, a canonical correlation analysis 
was applied. The obtained data were processed by me-
ans of the statistical package Statistika 7.0.

RESULTS AND DISCUSSION
The results of canonical correlation analysis 

showed that within the relations between the predictor 
system of the functional abilities and criterion of explo-
sive strength (Table 1), there was determined one sig-
nificant canonical relation which is defined by the ca-
nonical factor (Can.R) with the statistically significant 
coefficient of correlation (.56), which is also confirmed 
by the percentage of common variance of the coefficient 
of determination Can. R2  with 31%  for both sets of me-
asures and variables, thereby making the canonical fac-
tor (Can.R) statistically significant at the level P= .000.  
The significance of the canonical factor is confirmed by 
the results of testing over Bartlett’s  Chi-square test (Chi
-sqr.43.33) that the coefficients of the canonical factor 

are statistically significant (P= .000).
On definition of the canonical factor (Table 2.), 

the biggest projection had  vital lung capacity (FVKPL 
-.49) and Margaria test (FMARG -.38). 

Table  1. Canonical correlation analysis of 
functional abilities with criterion system 

Can.R Can.R2 Chi-sqr. df P-Level
0 .56 .31 43.33 86 .001

Legend: coefficient of canonical correlation (Can.R), coefficient of de-
termination (Can.R2), Chi-square test (Chi-sqr.), degree    of freedom  
(df.), significance (p- Level)

 Table  2. Canonical factors of predictive system 
of functional abilities

Functional tests Root 1

FPUM
FPPO
FMARG
FVKPL

 .32
-.35
-.38
 .49

      Table 3. Canonical factors of criterion system 
of explosive strength

Tests of  explosive 
strength Root 1

MTRS .66
MSDM .62
MSVIS .71

Table  4. Cross-correlation matrix of predictive
system of  functional  abilities and criterion system

oexplosive strength

Cross-correlation MTRS MSDM MSVIS

FPUM
FPPO
FMARG
FVKPL

-.25
-.24
-.47
.58

-.29
-.20
-.35
.48

-.06
-.33
-.48
.49

Criterion system of explosive strength (Table 3.), 
points to a high projection on canonical factor. The big-
gest significance had standing high jump test (MSVIS 
.71).

Cross-correlation matrix (Table 4.) is characterized 
by the coefficients of middle and low intensity. Most 
significant correlation is evident in vital lung capacity 
(FVKPL .58)  with all tests of explosive strength, while 
there is somewhat smaller  correlation of Margaria test 
(FMARG .47) with all tests of explosive strength. 

The results of canonical correlation analysis sho-
wed in Table 1. point to the fact that within the relations 

S. Karaleić et al.



101RELATION OF THE FUNCTIONAL ABILITIES WITH...  

between the predictor system of the functional abilities 
(heart rate frequency at rest, heart rate frequency after 
load, anaerobic capacity, Margaria test and lung vital 
capacity) and criterion of the explosive strength (stand-
ing three long jumps, standing long jump and standing 
high jump, there were determined significant canonical 
relations which define canonical factor (Can.R) with the 
coefficient of correlation (.56%). The significance of the 
canonical factor is confirmed by the results of testing 
over Bartlett’s  Chi-square test (Chi-sqr.43.33) and P-
Level (.000)  that the coefficients of the canonical factor 
are statistically significant.

One of the main conditions of success in teaching 
physical education is that children possess the necessary 
inherited and acquired anthropological characteristics 
and a certain level of functional ability of an organ, or-
ganic system or the organism as a whole. 

Functional abilities of children and adults are very 
complex and complicated, because in addition to the 
heart and blood vessels, they also depend on other fac-
tors, primarily of the nervous-vegetative and endocrine 
systems. It is believed that there is no functional capacity 
of the cardiovascular system common to all situations in 
life, but that there is a series of specific skills for diffe-
rent activities and situations (Malacko and Rađo, 2004).

Some authors suggest (Željaskov, 2004; Čavar,  
Glibić,  & Markota, 2009)  that the functional abili-
ties of the vegetative system of child’s organism 
(cardiovascular and respiratory) should be evaluated on 
the basis of their response to muscle load. In addition, 
these authors recommend that it is necessary that 
“warming up” at this age in the teaching process should 
be shorter on average than with the adults, due to the 
functional characteristics of the central nervous system 
and the functional and morphological characteristics of 
muscle, cardiovascular, respiratory and other systems 
of the organism. Furthermore, in order to preserve a 
high level of working ability, it is necessary to pause 
between the loads more often, but the breaks should not 
be long-lasting. Prolonged inactivity reduces interests of 
children to participate in sports and adversely affects the 
results of the acquisition of motor skills and knowledge.

For these very reasons, an insight into the values   
and capacities of these skills in school children at this 
chronological age makes it much easier upgrading the 
system of selection of candidates for the sport, and con-
tributes to higher quality planning, programming and 
control of the performance of teaching process.

On the basis of the determined relations between 
the functional abilities and explosive power there can be 
set up goals and tasks of teaching programs and plan 
management activities in certain cycles to increase the 
levels of these dimensions, at the same time taking into 
account that the explosive power at this age is not yet 
sufficiently developed, but that it is already contained in 
the complexity of the functional abilities and morpho-
logical characteristics. This just means that due to the 
increased values   of functional abilities and morphologi-
cal characteristics, the valorization of explosive strength 

in regulation of the intensity and duration of excitation 
is achieved.

CONCLUSION
Research results indicate that between function-

al abilities, as the predictor system, and the results of 
explosive strength as a criterion, there is a statistically 
significant correlation, as well as achieving high projec-
tions of functional abilities tests and explosive strength 
tests on the canonical factor. The obtained research 
results will contribute to the rationalization of work-
ing with elementary school pupils, in such a way that 
in the course of the teaching process, special attention 
will be paid to the development of those functional abili-
ties heart rate frequency at rest (FPUM), heart rate fre-
quency after load (FPPO), anaerobic capacity Margaria 
test (FMARG), lung vital capacity (FVKP) which are 
deemed to most efficiently explain achieved results in 
explosive strength, and it will contribute toward achiev-
ing better athletic performance results. Moreover, the 
results of functional abilities and explosive strength will 
contribute to the individualization of teaching process, 
in such a way that the planning, programming, imple-
mentation and control of the teaching work is going to 
become appropriate to the individual abilities and char-
acteristics of pupils.
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