
INTRODUCTION
PE curriculum is a very complex and delicate

social activity aiming at using the means of bodily
exercises and specific forms of organization and
methods to provide for positive transformations of
the anthropological dimensions of schoolchildren.
In order to realize such high goals the most respon-
sible person is a PE teacher whose role is to enable
the implementation of the most rationale and pur-
poseful administration of the PE curricula contents
(Bala, 1981; Arunović, Berković, Bokan, Krsma-
nović, Madić & Matić, 1992; Bompa, 2006).

Basic function of PE is manifested in meeting
the natural biological and psychological demands
and needs of children and youth for movements,
playing and creative potential. Hence basic goal

of PE in its wides sense can be defined as con-
struction and improvement of the complex per-
sonality by means of the specific forms of organ-
ization and methods that PE curricula contents
provide (Goodway, Crowe, Ward & 2000; Dura-
ković, 2007). Thus envisaged goal of PE curricu-
la requires continuous creation of conditions and
possibilities for the schoolchildren to manifest
and validate themselves within the PE curricula
contents as a free, creative and authentic person-
ality.

PE curricula contents enables area for the full
engagement of the schoolchildren so that they can
acquire necessary knowledge and master sports-
technical knowledge so they become stimulated to
perfect their capabilities and construct their per-
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Abstract
The main aim of this research was to determine adaptive changes of motor and

functional abilities of schoolchildren under the influence of regular physical education
curricula. A sample was comprised of 50 subjects schoolboys attending elementary
school “Petar Petrović Njegoš”in Belgrade, aged 12 (±6 months), having regular PE
curricula. Sample of measuring instruments for the estimation of motor abilities
encompassed dimensions: segmentary speed (hand tapping - MTAP, leg tapping -
MTAN, leg tapping on the wall -MTAZ;  explosive power (standing long jump - MSDM,
standing high jump- MSVIS, sitting medicine ball throwing -  MBMS); flexibility
(bench deep forward bent -MDPK, split -MŠ, bat dislocate -MISP). Functional abili-
ties were measured by the following tests: pulse frequency after the load (FPPO),
Margaria test (FMARG) and vital capacity of the lungs (FVKPL). Functional tests
were selected according to the research of Heimar & Medved, 1997. Software
„Statistica“ 8.0 for Windows was used for the calculation of the following parameters:
basic statistical parameters, discriminative measurements (skewniss and curtosis),
and canonic discriminative analysis. Results of the canonic discriminative function
showed that under the influence of regular PE curricula teaching in the experimental
period there were statistically significant changes in motor and functional abilities.
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sonalities completely on their own.
Satisfying the optimal  needs of the individual

is the only correct and possible approach and
should be opened for each and every individual. In
order to achieve this it is obligatory for the PE cur-
ricula contents to provide for the process of the
controlled transformation of certain anthropologi-
cal dimensions of the schoolchildren according to
the previously individually determined goals.
Goals and tasks within the frame of the PE curric-
ula contents realization represent provision of the
optimal incentives of the growth, health improve-
ment, increase in functional and motor abilities,
improvement of technical-tactical knowledge and
other dimensions of the anthropological area
(Brown, Vance, Fergo & Santana,  2004; Višnjić
2006; Milanović,  2007).

Knowledge of the structure and development of
motor and functional abilities of children and
youth is vital in PE curricula implementation.
Development of motor and functional abilities can
be favourably influenced in the age of 6 to 14
under the right impact of the PE curricula imple-
mentation, and this is viable only on the condition
that planning, programming  and implementation
of the PE teaching process is in congruence with
the individual abilities and characteristics of the
subjects.

This means that the PE teaching process must
be individualized, which is accomplished by
among other things, the programmed instruction
based on the data of the initial,  control and  final
state of the subjects. Complying with this fact the
research problem is to investigate the existence of
statistically significant adaptive changes in motor
and functional  abilities caused by the regular PE
curricula contents administration in subjects, ele-
mentary schoolchildren. Subject of this research
was study of the motor and functional abilities of
the subjects schoolchildren regularly attending and
complying to the  PE curricula in the elementary
school  “Petar Petrović Njegoš” in Belgrade. Basic
aim of the research was to determine adaptive
changes of motor and functional abilities of scho-
olchildren under the influence of regular physical
education curricula.  

The purpose of this  research was to use longi-
tudinal investigations within the frame of  PE cur-
ricula implementation so as to define adaptive cha-
nges of motor and functional abilities of school-
children in elementary school.

METHODS 
Pursuing the aim and goals of this research ele-

mentary school population was chosen with the

sample of 50 subjects attending elementary school
“Petar Petrović Njegoš” in Belgrade, of male sex,
aged 12 (±6 months ) attending regular PE curric-
ula. 

Sample of measuring instruments for the
estimation of motor abilities encompassed dime-
nsions: segmentary speed (hand tapping - MTAP,
leg tapping - MTAN, leg tapping on the wall -
MTAZ; explosive power (standing long jump -
MSDM, standing high jump- MSVIS, sitting
medicine ball throwing - MBMS); flexibility
(bench deep forward bent - MDPK, split - MŠ, bat
dislocate - MISP). 

Measuring instruments for the estimation of
motor abilities were chosen based on the research
of Kurelić, Momirović, Stojanović, Šturm, Rado-
jević & Viskić-Štalec, 1975. Functional abilities
were measured by the following tests: pulse frequ-
ency after the load (FPPO), Margaria test
(FMARG) and vital capacity of the lungs
(FVKPL). Functional tests were selected acco-
rding to the research of Heimar & Medved, 1997. 

Basic statistical parameters were calculated and
canonic discriminative analysis were also used.

Structure of a motor exercise in the
experimental period

64 PE classes were administered in the course
of 4 months based on the PE curricula drawn up by
the PE teachers complying with the abilities and
features of the schoolchildren, technical and fina-
ncial conditions and other relevant factors.
Contents of each individula PE class comprised the
initial, main and final part.

Regular PE curricula  were directed to the
development of the abilities of all topological body
parts, to enhancing the efficiency of all organs and
organic systems, functional abilities, strength,
speed, endurance and subjects flexibility.

Plan and program were commensurate with the
aims and tasks of the PE curricula these being:
exercises for the harmonious and general coverage
of all the loco-motor systems segments, deve-
lopment of strength and flexibility, development of
coordination abilities, development of speed,
(speed of  motor reaction, speed of movements,
and frequency of movements, in rectilinear and
curvilinear movement). Withing the plans of the
regular PE curricula in subjects all the aims and
tasks were defined, time cycles (periodization) for
their implementation as well as necessary
technical and financial factors.
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RESULTS
Results shown in the Table 1 in the initial mea-

surements in the area of motor abilities indicate
that none of the variables displayed significant
abberation from the normal distribution having in
mind that the coefficients of  skewness do not
exceede 1.00.  Results of the kurtosis are below
the normal values of distribution 2.75, which
makes distribution platicurtic or scattered.

Results shown in the Table 2 in the initial mea-
surements in the area of functional abilities
indicate that none of the variables displayed
significant abberation from the normal distribution
having in mind that the values of  skewness do not
exceede 1.00.  

Results of the kurtosis are below  the normal
values of distribution 2.75, which makes distribu-
tion platicurtic or scattered.

Differences between the initial and final
measurement of motor abilities

In order to define the differences between the
initial and final measurements of motor abilities a
discriminative  analysis was applied. There were
calculated the values of the coefficients of
discrimination (Eigenvalue), coefficients of cano-
nical correlation (Canonical Correlation), Bartlet
test (Wilks’ Lambda), Chi-square degree of
freedom (df) and  i statistical significance (Sig).

Table 3 gives one isolated significant discrimi-
native function (Eigenvalue .391) which divides
the results of the initial and final measurements.

Values of the coefficients of canonical corre-

lation (Canonical Correlation) (CR) show that
53% explains discrimination of the function,
which points out to the fact that the system of
motor variables highlly defines the area of motor
abilities.Discrimination strength (Wilks’s Lambda)
is .719 and points out to the significance of the
difference between the results of the two
measurements.

Significance of the  difference between the
results of the two measurements is a remarkable
one (Sig = .000), which confirms a high value of
Chi-square test  (Chi-square = 30.86).

On the basis of the obtained results one can
conclude that there are statistically significant
global differences in motor abilities between the
initial and final measurements of the subjects.

The biggest contribution to the discriminative
function (Table 4) is attributed to the motor vari-
able leg tapping on the wall – MTAZ .754),  then
hand tapping – MTAP .455), while the slightest
contribution was found in standing high jump -
MSVIS, (MSVIS -.039).

Results of the centroids of groups  -.619  and
.619  (Table  5), which were tested through the sig-
nificance of the discriminative function point out
to the significant distance between the initial and
final measurements. Distance of both groups of
measurements on discriminative dimension from
the middle is equal but is diametrally different con-
sidering the foresign which means that groups of
measurements are located in different discrimina-
tive areas.

Table 6 shows the succes of the division of
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Table 1. Basic  statistical parameters of motor abilities of the 
subjects in the initial measurement 

 
Var. N AS Max Min SD SE Skewn. Kurtos. 

MTAP 50 41.84 48.55 35.88 2.70 0.302 0.101 1.404 
MTAN 50 31.04 36.47 28.55 1.60 0.178 0.335 -1.189 

MTAZ 50 19.26 26.00 15.69 1.04 0.116 0.131 1.973 
MSDM 50 164.04 200.78 140.00 0.76 0.085 0.437 -0.666 

MSVIS 50 37.62 50.45 25.22 0.42 0.047 -0.213 -0.797 
MBMS 50 436.14 500.56 401.55 0.40 0.045 0.136 -0.232 

MDPK 50 43.28 50.47 39.65 7.27 0.813 -0.020 -0.694 
MŠPA 50 160.58 180.22 147.29 14.08 1.574 0.255 0.906 

MISP 50 75.08 90.65 48.11 3.07 .67 .267 -1.737 

 
Table 2. Basic  statistical parameters of  functional abilities of the 

subjects in the initial measurement 
 

Variable N AS Max Min SD SE Skewn. Kurtos. 
FPPO 50 151.20 176.00 143.50 6.31 1.041 -0.234 -0.136 
FMARG 50 3.52 4.62 2.58 0.52 0.058 0.227 -1.043 

FVKPL 50 2720.15 3880.00 4537.00 9.01 91.568 -0.344 -1.465 

 



results of variables of motor abilities  in subjects in
the initial and final measurements. Homogeneity
of subjects in both  measurements shows that there
are differences,  because 40 subjects in the initial
measurement  show the characteristics of their
group, and 10 do not. On the other hand 37
subjects in the final  measurement  show the cha-
racteristics of their group. Consequently one can
state that the homogeneity of the initial measu-
rement is 80%, and final  one is 74%. 

Upon analysing the obtained results of the dis-
criminative analysis of the motor abilities in the
final measurement in comparison to the initial
measurement in subjects one can conclude  that
there ensued statistically significant changes under
the influence of the PE curricula.

Differences between the initial and final
measurement of functional abilities

Table 7. gives one isolated significant discrimi-
native function (Eigenvalue 1.542.) which divides
the results of the initial and final measurements.

Values of the coefficients of canonical corre-
lation (CR) show that 57% explains discri-
mination of the function,  which points out to the
fact that the system of functional tests variables
highly defines the area of functional abilities.
Discrimination strength (Wilks’s Lambda) is .317.
and points out to the significance of the  difference
between the results of the two measurements.

Significance of the difference between the
results of the two measurements is a remarkable
one (Sig = .000), which confirms a high value of
Chi-square test  (Chi-square = 64.644).

On the basis of the obtained results one can
conclude that there are statistically significant
global differences in functional abilities between
the initial and final measurements of the subjects 

The biggest contribution to the discriminative
function  (Table 8) is attributed to the functional

APES  1(2011) 2:163-168                                                Živković, M. et. al.: ADAPTIVE CHANGES OF MOTOR AND...

166

Table  3. Isolated  discriminative function 

 
Eigenvalue 

Canon.Cor. 
(CR) 

 
Wilks’s 
Lambda 

Chi-
square 

 
df 

 
Sig. 

.391 .53 .719 30.86 9 .000 

 
Table 4. Factor structure of the 
isolated discriminative function 

Tests Function 1 
MTAZ .754 

MTAP .455 
MSDM .447 

MBMS .423 
MTAN .371 

MISP .247 
MŠPA .220 

MDPK .064 
MSVIS -.039 

Table  5. Centroids of measurements 
 

Measurement Function 1 
Initial -.619 

Final .619 

Table 6. Classification  matrix 

 Initial Final Total  
Initial 40 10 50 

Final 13 37 50 

Initial 80% 20% 100% 
Final 26% 74% 100% 

Table 7.  Isolated  discriminative function 
 

 
Eigenvalue 

Canon.Cor. 
(CR) 

Chi-
square 

 

Wilks’s 
Lambda 

 
df 

 
Sig. 

1.542 .57 64.644 .317 3 .000 

Table 8. Factor structure of the 
isolated discriminative function 

Variable Function 1 
FVKPL .754 

FPPO .678 
FMARG .445 

Table 9.  Centroids of measurements 

Measurement 
 

Function 
1 

Initial -1.203 

Final 1.203 
 

Table  10. Classification  matrix 

 Initial Final 
Total 

 
Initial 41 9 50 
Final 5 45 50 

Initial 82% 8% 100% 
Final 10% 90% 100% 



test vital capacity of the lungs (FVKPL .754), then
pulse frequency after the overload FPPO (.678),
while the slightest contribution was found in
Margaria test (MARG .445).

Results of the centroids of groups 1.203 i -
1.203  (Table 9 ), which were tested through the
significance of the discriminative function point
out to the significant distance between the initial
and final measurements. Distance of both groups
of measurements on discriminative dimension
from the middle is equal but is diametrally differ-
ent considering the foresign which means that
groups of measurements are located in different
discriminative areas.

Table 14  shows the succes of the division of
results of variables of functional  abilities  in the
initial and final measurements. Homogeneity of
subjects in both  measurements shows that there
are differences,  because 41 subjects in the initial
measurement show the characteristics of their
group, and  9 do not. On the other hand 45 subjects
in the final  measurement  show the characteristics
of their group. Consequently one can state that the
homogeneity of the initial measurement is 82%,
and final  one is 90%. 

Upon analysing the obtained results of the dis-
criminative analysis of the functional abilities in
the final measurement in comparison to the initial
measurement in subjects one can conclude  that
there ensued statistically significant changes under
the influence of the PE curricula.

CONCLUSION
A sample for this research was comprised of 50

subjects, schoolboys, aged 12 (±6 months), having
regular PE curricula. For the estimation of motor
abilities six tests were used and three tests 

for the functional abilities. The main aim of this
research was to determine adaptive changes of
motor and functional abilities of schoolchildren
under the influence of regular physical education
curricula. Results of the research of adaptive chan-
ges of motor and  functional abilities of school-
children under the influence of regular physical
education curricula bring new insights and infor-
mation that can contribute to the increase in the
level of theoretical knowledge of the PE teachers
which in turn can ensure the more efficient imple-
mentation of the PE curricula. On the basis of the
determined dynamics of the development of motor
and functional abilities of the subjects one can
more efficiently monitor, control and direct the
development of anthropological characteristics
and abilities.

The obtained results of this research makes

possible the introduction of  the individualized
form of teaching in pedagogical practice,more cor-
rect formation of the homogenized groups for the
teaching practice and determination of the optimal
contents, intensity of overload and forms of work.
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Apstrakt: 
Osnovna cel na istra`uvaweto be{e da se utvrdat adaptivnite   promeni

na motornite i funkcionalnite sposobnosti pod vlijanieto na redovnata
nastava po fizi~ko vospituvawe kaj u~enicite od osnovnite u~ili{ta.
Primerokot na ispitanicite be{e sostaven od 50 u~enici od osnovnoto
u~ili{te „Petar Petrovi} - Wego{„ od Belgrad, na vozrast od 12 godini (±6
meseci) koi bea opfateni so redovnata nastava po fizi~ko vospituvawe. Za
procenuvawe na motrnite sposobnosti bea primeneti slednite merni
instrumenti: segmentarna brzina (taping so raka – MTAP, taping so noga –
MTAN, taping so nozete na yid – MTAZ);  eksplozivna snaga (skok vo dale~ina
od mesto – MSDM, skok vo viso~ina od mesto – MSVIS, frlawe medicinka od
sedewe – MBMS);  fleksibilnost (dlabok pretklon na klupa MDPK, {pagat
– M[, iskret so palka – MISP).  Funkcionalnite sposobnosti se procenuva-
ni so testovite: frekvencija na pulsot po optovaruvawe (FPPO), Margarija
test (FMARG) i vitalen kapacitet na belite drobovi FVKPL). So progra-
mata „Statistika“ se presmetani slednite parametri: osnovni stati-
sti~kiparametri, diskriminativnost na mereweto (skjunis i kurtozis),
Studentov t-test za mali zavisni primeroci i kanoni~ka diskrminativna
analiza. Rezultatite od kanoni~kata diskriminativna analiza, poka`aa
deka redovnata nastava po fizi~ko vospituvawe vo eksperimentalniot peri-
od, predizvikala statisti~ki zna~ajni promeni vrz motornite i funkcio-
nalnite sposobnosti na u~enicite.

Klu~ni zborovi:  osnovni u~ili{ta, testirawe, eksperiment, 
diskriminativna analiza
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