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Abstract
           The main purpose of this research was to determine the influence of the suggested experimental program 
of physical education of motor abilities of the experimental group of pupils. The research purpose was also to 
determine the influence of the current curriculum concerning teaching physical education of motor abilities 
of the control group of pupils. The experimental program was carried out on the sample of 185 first-grade 
pupils of the elementary school, age of 7 years ± 6 months. The applied experimental program was composed 
of athletics exercises, sports games, exercises on the pieces of equipment and on the floor, rhythmics and 
dancing exercises and some additional exercises. The control group was taught according to the current 
curriculum. 12 metrical instruments were used to estimate motor abilities. In order to evaluate the influence 
of the experimental programme  on motor abilities of the pupils it is necessary to determine if there are 
possible differences between the abilities of the pupils of the  experimental and control groups in the initial 
measurement, therefore a multivariate analysis of variance (MANOVA) was applied, and univariate analysis 
of variance (ANOVA) was applied.  The multi variant analysis of covariance (MANCOVA) and univariant 
analysis of covariance (ANCOVA) were applied in order to determine the effects of the experimental program. 
On the basis of the results and discussion, it can be concluded that the experimental program has significant 
influence on the changes all of the motor abilities. Comparing the influence of the two programs, it was 
concluded that both of them caused the change in motor abilities, but the experimental program had more 
significant contribution.

 
Keywords: elementary schools, male, female, kinesiological experiment, experimental group, 
control group, motor tests, initial measurements final measurements, additional exercises, 
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INTRODUCTION 
 If one does not know the possibilities of school-

children and if curricula is not organised according to 
the principles implying the specificum of the young chil-
dren’s age a lot of problems can occur and not only edu-
cational but malfunctional ones for the children’s health, 
growth and development altogether. Solving of complex 
tasks in the process of education and formal instruction 
calls for expert knowledge of the age characteristics. 
Having it means knowing how to design exercises, how 
to dose the overload, which working methods to use and 
how to execute the overall organisation. However, ex-
pert knowledge of aged characteristics does not mean 
all children should be requested to achieve the same 
results because it is widely known that there are indi-
vidual differences between them and that physiological 
and chronological age are not always compatible which 

is of course the main concern of the PE teacher. Child’s 
development is a continuous process without any hard 
and fast time rules and limitations so it should be taken 
as a whole regardless of the faster of slower develop-
ment of particular systems in certain periods. In this 
way physical education curricula should attend to the set 
requrements and achieve results that are well expected. 
This should be accompanied with the great efforts and 
motivation on the part of schoolchildren and PE teach-
ers as well who will by means of their expertise and ap-
plication of scientific findings and by using eduational 
technology, requisites and equipment enable complete 
administering of physial education curricula contents in 
pratice as planned to the fullest. 

The issue of the research is to investigate the in-
fluence of the experimental  programme of physical edu-
cation curriculum spanning one school year, and some 
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supplement exercises, on first grade elementary pupils 
motor abilities. The influence of the experimental  pro-
gramme  were monitored on the basis of the comparison 
of the initial and  final measurement results and the mea-
surement of the status of individual indicators of  motor 
abilities.  

Basic research aim was to deternine if by means 
of the application of the recommended experimental 
programme of physical education curriculum one can 
achieve positive influence on the changes in motor abili-
ties of the elementary pupils. Basic research aim was 
also to deternine the influence of the current curriculum 
of physical education on the changes in motor abilities 
of the control group subjects.

METHODS
Sample of the subjects  

Number of pupils - subjects comprised by this re-
search is 185. The sample is divided into two groups: 
experimental group 106 and control one 79 pupils. 

 
Sample of the variables

When selecting tests for the estimation of motor 
abilities it was accounted for balanced coverage of all ar-
eas of latent motor abilities, that is mechanisms respon-
sible for the solution of certain motor tasks.

On the basis of the hierarchical structure of the 
motor area the following tests were applied:

a. for the estimation of the mechanism for the 
movement structuring
o hand tapping  (MTAP)   number of correct trials;
o backwards field  (MPOL)   in  sec;
o slalom with two medicine balls  (2 kg)   (MS2M)   

in  sec;
b.for the estimation of the mechanism for the to-

nus regulation and sinergy regulation
o low bend on the bench  (MDPR)  in cm;
o standing on one leg  (MBAS)   in sec;
o coordination with the baton  (MKOP)  in sec;

c.for the estimation of the mechanism for the ex-
citation intensity regulation 
o standing long jump (MSDM)  in cm;
o running 30 m high start  (M30V)   in sec;
o medicine ball throwing (of 1 kg)  (MBMD)  in cm;

d.for the estimation of the mechanism for the ex-
citation duration regulation 
o hanging squirt (MVIS)  in sec; 
o leg lifting while lying on back (MDNO)   number 

of correct trials  
o trunk lifting while lying on back (MDTR)    number 

of correct trials  
Testing of motor abilities was administered at the 

beginning and at the end of school year in a gym and in 
sporting facilities of the school as well.

This research has a longitudinal character. Ex-
perimental programme was realized in the experimen-
tal group during regular physical education classes, in 
the course of one school year lasting 36 weeks with 3 

classes a week. Teaching process in control group was 
realized in the same period according to the regular cur-
riculum for the physical education of the Republic of 
Serbia by the pre-school teachers.

RESULTS  AND  DISSCUSION
Differences between the schoolboys of 
the experimental and control groups in 
the initial measurement

In order to evaluate the effecs of the experimen-
tal programme on motor abilities of the schoolboys it is 
necessary to determine if there are possible differences 
between the abilities of the schoolboys of the  experi-
mental and control groups in the initial measurement, 
therefore a multivariate analysis of variance (MANO-
VA) was applied, and to obtain the data in which vari-
ables possible differences occur a univariate analysis of 
variance (ANOVA) was applied. 

On the basis of the results of the multivarite 
analysis of the variance for the  motor abilites between 
the schoolboys of the experimental and  control groups 
in the initial measurements (table 1.), it can be stated that 
there is statistically significant intergroup difference (p 
= .046) and that groups before the experiment were not 
homogenized which entails in later mathematical-sta-
tistical procedures a compulsory partialisation and ne-
utralisation of the differences between the groups which 
had occured in the initial measurement. 

Table 1.Multivariate differences of the 
motor abilities between the schoolboys of the 
experimental and control groups in the initial 

measurement (MANOVA)

Wilk’s Lambda F Effect df Error df p
.766 1.91 12 75 .046    

Table 2., shows the results of the univariate analy-
sis of the variance in the applied variables of the motor 
abilities of the schoolboys in the initial measurement. 
It can be noticed that the occurance of the difference 
at the multivariate level can be attributed to the differ-
ence ocurring in the variable for the estimation of the 
mechanism for the tonus and sinergy regulation, stand-
ing on one leg (MBAS). Better results on this test were 
achieved by the schoolboys of the experimental group, 
whose mean value reads 19.93, and control group reads 
11.67 

In all the other variables there were not registered 
statistically significant differences but the schoolboys 
of the experimental group had achieved numerically 
better results in all measured variables when compared 
to the schoolboys of the control group, except for the 
variable for the estimation of the movement structuring 
mechanism: backwards field (MPOL) and two medicine 
ball slalom (MS2M), in variable for the estimation of 
tonus and sinergy regulation mechanism, low bending 
(MDPR) and variable for the estimation of the mechanism 
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for the excitation duration regulation, leg lifting from 
back lying position (MDNO), where the numerically 
better results were achieved by  the schoolboys of the 
control group.   

It can be concluded that the schoolboys in 
experimental and control group differ in their motor 
abilities in the initial measurement. 

Differences between the schoolgirls of 
the experimental and control groups in 
the initial measurement

On the basis of the results of the multivarite 
analysis of the variance for the  motor abilites between 
the schoolgirls of the experimental and  control groups in 
the initial measurements  (table 3.), it can be stated that 
there is not statistically significant intergroup difference 
(p = .153) and that groups before the experiment were 
not homogenized. 

Table 3. Multivariate differences of the motor 
abilities between the schoolgirls of  the 

experimental and control groups in the 
initial measurement (MANOVA)

Wilk’s Lambda F Effect df Error df p
.872 1.47 12 84 .153    

Table 4. shows the results of the univariate 
analysis of the variance in the applied variables of 
the motor abilities of the schoolgirls in the initial 
measurement. It can be noticed in the variable for the 
estimation of the mechanism for the tonus and sinergy  
regulation, standing on one leg (MBAS) better results 
on this test were achieved by the schoolgirls of the 
experimental group, whose mean value reads 23.65, and  
control group reads 16.83.

In all the other variables there were not registered 
statistically significant differences but the schoolgirls 
the experimental group had achieved numerically 
better results in all measured variables when compared 
to the schoolgirls of the control group, except for the 
variable for the estimation of the movement structuring 
mechanism: hand tapping  (MTAP) and two medicine 
ball slalom (MS2M); in variable for the estimation of 

tonus and sinergy regulation mechanism, coordination 
with the baton (MKOP); in variable for the estimation 
of the mechanism for the excitation intensity regulation: 
standing long jump (MSDM) and medicine ball 
throwing (MBMD); and variable for the estimation of 
the mechanism for the excitation duration regulation: 
leg lifting from back lying position (MDNO) and 
trunk lifting while lying on back (MDTR); where 
the numerically better results were achieved by the 
schoolgirls of the control group.   

It can be concluded that the schoolgirls in 
experimental and control group are no differ in their 
motor abilities in the initial measurement. 

Effects of the experimental programme 
on the motor abilities

Pursuing the research aim to determine the effect of 
the applied experimental programme, we have analysed 
possible intergroup differences in a final mesurement 
by means of the multivariate analysis of covariance 
(MANCOVA), while the differences between the groups 
in individual variables were determined by means of the 
univariate analysis of the covariance (ANCOVA). These 
analyses are meant to neutralise registered differences 
in the initial measurement between the groups, and 
determination of the differences is conducted by 
partialised adjusted mean values (Adj. Means) in a final 
measurement.

Table 5,  shows the results of the multivarite ana-
lysis of co-variance of the applied variables for  the 
motor abilities between the experimental and control 
group of schoolboys in a final measurement. It can 
be concluded that there have occurred statistically 
significant intergroup differences on a level  p = .000.

Table 6,  shows the results of the univariate analy-
sis of co-variance of the applied variables for  the motor 
abilities between the experimental and control groups 
of schoolboys in a final measurement. There have been 
registered statistically significant differences in all 
12 variables of motor abilities to the advantage of the 
experimental group schoolboys on a level p = .000. 

The most remarkable differences were noted in 
the variables: trunk lifting while lying on back (MDTR),  
hand tapping (MTAP) and standing long jump (MSDM, 
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Table  2.   Univariate differences in motor abilities between the schoolboys of  the experimental and 
control group in the initial measurement (ANOVA)

Test Mean E Mean K F (1,86) p
MTAP 10.06 9.66 1.51 .223
MPOL 25.65 25.30 .09 .769
MS2M 36.19 34.63 1.25 .266
MDPR 31.06 31.53 .70 .404
MBAS 19.93 11.67 10.74 .002
MKOP 5.55 5.75 .76 .387
MSDM 116.00 113.84 .40 .528
M30V 6.98 7.05 .31 .578
MBMD 325.00 308.95 1.68 .198
MVIS 12.63 9.91 2.31 .133
MDNO 11.78 12.00 .04 .844
MDTR 9.02 8.42 .24 .628
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leg lifting while lying on back (MDNO), 30m high start 
running (M30V), low bending (MDPR), coordination 
with the baton  (MKOP), and backwards field (MPOL).  

The biggest difference was registered in the va-
riable trunk lifting while lying on back (MDTR), whose 
value of F test is 74.59, and this points to the fact that 
the experimental group schoolboys have significantly 
improved the result in repetitive power after the experi-
mental treatment. 

Very high values of F test (69.16), in the test for the 
estimation of the segmentary speed hand tapping speed 
(MTAP), indicate that the experimental group school-
boys are much better in  segmentary speed in compari-
son to the control group schoolboys. Regardless of the 
fact that in the development of speed the most important 
factor is a genetic factor, well selected exercises perfor-
med with the greater speed, with greater number of re-
petitions and corraborated with supplementary exercises 
can improve significantly the speed of movements.

On a test for the estimation of speed, 30m high 
start running (M30V), the experimental group school-
boys have statistically significantly improved running 
speed when compared to the control group schoolboys.

Developing speed influences development of 
other abilities, foremost power (power of the lower 
limbs), agility, flexibility and endurance. Speed is in 
correlation with other abilities, thus by developing 
speed and coordination one can improve speed to a great 
extent. According to the previous research (Krsmanović, 
1985), it was found that in short sprints power is repre-
sented three times more than the speed. 

On the tests of coordination with baton (MKOP), 
two medicine balls slalom (MS2M) and backwards 
field (MPOL) the experimental group schoolboys have 

statistically significantly improved their results on a fi-
nal measurement when compared to the control group 
schoolboys. This of course, shows that the experimental 
programme had an immense impact on the coordination 
improvement. The up-to-now body of research has in-
dicated the fact that coordination is genetically condi-
tioned with over 80%. Development of coordination de-
pends mainly on the previous experience and the richer 
the skills fund the easier it is to master new movements. 
Process of learning new skills and habits should be a 
continuous one and each exercise must be mastered to a 
certain level, so as to present a stimulus for the forma-
tion of new coordination abilities. Children of this age 
are prone to develop great ability for a quick adoption of 
new complex movements.

The least but yet statistically significant effect of 
the experimental treatment is realised in balance test, 
standing on one leg (MBAS). Having in mind that ba-
lance reaching and keeping is of great importance pro-
cess of developing balance should be starded as early as 
possible because balance development is sequential and 
mostly genetically conditioned but environment plays 
its role as well. The most optimal way to improve it is 
to implement it through the curriculum implementation 
using the following: apparatus and floor exercises, walk-
ing in different ways on a narrow surface, field exercises, 
elementary games that trigger imbalance. Children ac-
tually do not possess great ability of balance keeping in 
static position, which has brought about the achievement 
of bad results on the initial and smaller effect on a final 
measurement. 

Table 7. shows the results of the multivarite analy-
sis of co-variance of the applied variables for  the motor 
abilities between the experimental and control group of 
schoolgirls in a final measurement. It can be concluded 
that there have occurred statistically significant inter-
group differences on a level  p = .000.                                                               

Table 8. shows the results of the univariate analy-
sis of co-variance of the applied variables for  the motor 
abilities between the experimental and control groups 
of schoolgirls in a final measurement. There have been 
registered statistically significant differences in all 
12 variables of motor abilities to the advantage of the 

Table  4.  Univariate differences in motor abilities between the schoolgirls of the
experimental and control group in the initial measurement (ANOVA)

Test Mean E Mean K F (1,95) p
MTAP 9.73 9.90 .44 .509
MPOL 27.31 28.50 1.32 .253
MS2M 38.80 37.34 1.66 .201
MDPR 30.77 30.66 .04 .841
MBAS 23.65 16.83 5.36 .023
MKOP 6.11 5.90 1.20 .276
MSDM 106.86 109.22 .49 .487
M30V 7.09 7.12 .06 .810
MBMD 236.43 250.61 2.83 .096
MVIS 11.02 10.46 .19 .663
MDNO 9.59 10.98 2.60 .110
MDTR 6.46 8.10 2.84 .095

Table 5.  Multivariate differences in motor abilities 
between the experimental and control 

groups of SCHOOLBOYS in final measurement 
with the neutralistion of differences in the initial 

measurement (MANCOVA)

Wilk’s Lambda F Effect df Error df p
.147 30.38 12 63 .000    
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experimental group schoolgirls on a level p = .000
The most remarkable differences were noted in 

the variables: trunk lifting while lying on back (MDTR), 
standing long jump (MSDM), leg lifting while lying on 
back (MDNO), hand tapping (MTAP), 30m high start 
running (M30V), standing on one leg (MBAS), hanging 
squirt (MVIS) and two medicine balls slalom (MS2M).

The biggest difference was registered in the va-
riable trunk lifting while lying on back (MDTR), whose 
value of F test is 119.10, and in the variable leg lifting 
while lying on back (MDNO), whose value of F test is 
81.09, this points to the fact that the experimental group 
schoolgirls have significantly improved the result in re-

petitive power after the experimental treatment. 
In repetitive power test – trunk lifting while lying 

on back (MDTR), there was a decrease in mean values 
on the final measurement in relation to the initial one. 
Exercises of static and repetitive power are rarely rea-
lized in everyday spontaneous activities so they should 
be programmed and included into a process of physi-
cal exercising. Time extensions when performing these 
exercises can cause respiratory disorders, inhibited sup-
ply of oxygen to the body, which in turn brings about 
serious consequences. However, one should not go to 
the other extreme, namely, one should occasionally use 
these forms of exercises to develop this type of power 
and children should be taught to breath in a proper 
manner. Taking into account that these exercises are 
strenuous we should make them interesting so children 
would be motivated to perform them.

Results obtained by the pupils in the experimen-
tal and control group during the final measurements are 
completely in agreement with the obtained results re-
ported in the previous resea rch conducted on the same 
population (Krsmanović, 1985; Ivanić, 1998; Babin at 
all, 1999; Zrnzević, 2003). 

                                                       
Table  6.  Univariate differences in motor abilities between the experimental and control

 groups of SCHOOLBOYS in the final measurement with the neutralisation
of differences in the initial measurement (ANCOVA)

Test Adj. Mean 
E (50)

Adj. Mean 
K (38) F (1,74) p

MTAP 15.47 13.04t 69.16 .000
MPOL 18.94 23.19 29.85 .000
MS2M 26.49 31.80 33.64 .000
MDPR 33.73 31.61 43.78 .000
MBAS 27.84 19.13 13.16 .001
MKOP 4.40 5.51 38.25 .000
MSDM 132.85 121.76 59.63 .000
M30V 6.20 6.73 44.31 .000
MBMD 362.90 334.89 14.64 .000
MVIS 24.70 17.62 13.83 .000
MDNO 21.19 14.13 44.38 .000
MDTR 17.16 8.85 74.59 .000

Table  8.  Univariate differences in motor abilities between the experimental and 
control groups of SCHOOLGIRLS in the final measurement with the
 neutralisation  of differences in the initial measurement (ANCOVA)

Test Adj. Mean 
E (56)

Adj. Mean 
K (41) F (1,83) p

MTAP 15.06 12.80 78.04 .000
MPOL 21.37 26.45 27.15 .000
MS2M 29.65 34.79 35.92 .000
MDPR 33.97 31.73 24.71 .000
MBAS 35.76 17.01 63.62 .000
MKOP 4.90 5.76 28.92 .000
MSDM 126.59 114.17 107.18 .000
M30V 6.28 6.85 64.38 .000
MBMD 291.70 263.54 23.14 .000
MVIS 21.60 11.40 40.97 .000
MDNO 19.74 11.54 81.09 .000
MDTR 15.85 6.88 119.10 .000

Table 7.  Multivariate differences in motor abilities 
between the experimental and control groups of 
SCHOOLGIRLS in final measurement with the 

neutralistion of differences in the
 initial measurement (MANCOVA)

Wilk’s Lambda F Effect df Error df p
.117 45.18 12 72 .000    
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CONCLUSION 
After the performed analyses and on the basis of 

the obtained results it can be concluded that the experi-
mental program of physical education with the emphasis 
on the athletics, sports games, requisite games and floor 
exercises, rhythmics and dance and some additional 
exercises during the main part of the class did statistical-
ly significantly influence and cause changes in the mo-
tor abilities of the experimental group pupils. In order to 
achieve positive results it was necessary to increase the 
demands and to increase the motivation for the work. 
Additional exercises had contributed to the density of 
the class, had increased the intensity of the exercises and 
had enhanced more substantial engagement and inde-
pendence on the side of the pupils and more rational use 
of the requisites and apparatus in PE classes.

Improvement of the results is partly a conse-
quence of the natural increase in motor abilities but to a 
greater extent it is a consequence of the bigger influence 
of the experimental programme.
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