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 ABSTRACT:  Main aim of the research was the analysis of the effects of a one-year modified physical education program, intensified with contents from athletics, on the development of motor abilities of the fifth-grade primary school pupils. The research was conducted on a sample of 100 fifth-grade pupils  of primary schools in the Međimurje county who attended regular physical education classes (2 hours a week) (MZOS, 2006). Apart from the athletic contents prescribed by HNOS (Croatian National Educational Standard)  the topics from levels 1 and 2 of athletic school were also used: basic running techniques (crouch start, sprint), middle distance running, cross country running, hurdles, relay racing, basic techniques of high and long jump, triple long jump, pole vault, basic throwing techniques, obstacle courses and relay games. At the beginning and end of the one-year programme the examinees were measured by 21 motor ability tests and 1 test for functional ability assessment. The obtained results indicate that the programmes modified with two hours of physical education classes, intensified by athletic contents, had a significant effect, and therefore also showed better results in almost all motor ability tests and the functional ability test in the final measuring.
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INTRODUCTION

The field of physical education plays a unique role in harmonious development of pupils’ anthropological features, due to its abilities and specific features. Very few children's activities have that form of biotic conditionality as physical exercise does, in the field of education outlined in physical education classes.  During its growth and development an organism is most sensitive to the impact of various physical activities, which cause multiple changes in morphological features and improved functional-motor abilities (Neljak, 2002). This is the reason why one of the major PE components refers to permanent and systematic changes in the pupils’ anthropological, i.e. morphological, motor and functional features (Breslauer, Delija & Bokor, 2005). Physical education classes, through their professional and planned implementation of the process of physical exercise, influence the development of motor abilities, which increases the pupils’ motor abilities in all activities.  Therefore, the major aim of physical education classes is based on creating positive relationship of a pupil towards physical exercise and sport, as well as creation of a habit and need for regular body exercise and active life style (Kovač, Strel & Jurak, 2007, Živčić Marković & Breslauer, 2011). 

Study of the influences of various physical education programmes on motor and functional abilities of pupils is one of most important lines of research in kinesiological science. The main aim of that research is based on improving the teaching and pupils' attitude toward physical exercise (Bresaluer, 2007; Breslauer, Živčić & Nikolić, 2009, Morbitzer, 2005). The fact is that various physical education contents have various impacts on motor and functional abilities of every individual (Babin, et al., 2002; Morbitzer, 2005). This is the reason why it is important to establish the transformation power, or better to say, the contents that can influence the improvement of pupils' anthropological abilities. 

The main aim of this research was the analysis of the effects of a one-year modified physical education programme, with intensified athletic contents, on the development of motor abilities of the fifth-year primary school pupils.  

METHODS

The research was conducted on the sample of 100 fifth-year primary school pupils (boys), aged 11 years (± 6 months), from the Međimurska County, who attended modified physical education classes intensified with athletic contents for 45 minutes twice a week. The modified program included at least two topics from the field of athletic movements, which also contained, apart from the athletic contents prescribed by HNOS (Croatian National Educational  Standard) (MZOS, 2006), the topics from 1 and 2 level of athletic school: basic running techniques (crouch start, sprint), middle distance running, cross country running, hurdles, relay racing, basic techniques of high and long jump, triple long  jump, pole vault, basic throwing techniques, obstacle courses and relay games. Apart from the differences in teaching contents, the differences in programmes were manifested only in the total number of teaching topics (41 instead of 31), whereas the weekly (2) and yearly number of periods (70) and the number of teaching topics per a period (3) were the same as in regular physical education classes. 
For the purpose of efficient testing of the conducted programme, motor abilities of the fifth-grade primary school pupils were assessed by means of 22 measuring instruments, which were selected based on the research of the motor space structure (Findak et al., 1996.): standing long jump  (cm)  – FESDM; throwing a medicine ball from a supine position (dm) – FEBML; standing start sprint 20 metres (s) – FE20V; sit ups in 60 seconds (no.) –RSDTL; bench sit ups in 60 s (br.) – RSDTK; push ups from the kneeling position (no.) – RSSUK; hang time with flex (s) – SCVIS; beck legs hanging position (s) – SCINS; forward right leg hanging position (s) – SCPND; obstacle course backwards (s) – REPOL; crawling through and jumping over (s) – BKPOP; climbing up and down the bench and wall bars (s) – BKPIS; hand tapping in15 s (no.) – BFTAP; foot tapping in15 s (no.) – BFTAN; foot tapping against the wall in 15 s (br.) – BFTAZ; touch-toe with feet spread (cm) – FLPRR; circumduction backwards with a bar (cm) – FLISK; sit and reach (cm) – FLPRK; rectangular run (s) – AGTUP; figure of eight with a bend (s) – AGOSS; side steps (s) – AGKUS; 6-minute run (m) – F 6. For the needs of this research, and in accordance with the set aim, the basic descriptive statistic parameters were calculated, and the normal distribution of variables tested by means of K-S test. To establish the quantitative changes between the initial and final state, which should happen due to the influence of experimental programmes, canonical discriminant analysis for quantitative changes under the difference model was applied. All obtained results are calculated by means of the Statistic 5.0. statistic package.
RESULTS

The results in Table 1 show that the arithmetic mean values in final measuring were higher in all motor tests. So, physical education classes with intensified athletic contents, two periods twice a week, resulted in an increase in average results for all selected motor tests. Minimum and  maximum results of the initial and final measuring for most tests show improvement, which confirms that the modified physical education programme intensified by athletic contents brought positive changes in most motor abilities, assessed by motor - functional tests. The only exception was the results obtained in RSSUK  test, which showed lower maximum result in the final measurement. The results of the K-S test show that the obtained variable distributions statistically equal normal distributions. Only a few tests, i.e. FE20V I and RSDTK   show  deviation from the normal distribution in initial and final measurements. The obtained symmetric distribution coefficients (skewnis – a3) point to the fact that all distributions are symmetric (a3=0). Curve coefficients (kurtosis) are also normally distributed for the majority of variables, at which distributions mostly tend to kurtosis (a3<3), i.e. heterogeneity of results. 

Group centroids before and after the experiment were statistically significantly distant  (Table 3), which confirms the hypothesis of the existence of real quantitative changes in multi-variant motor space under the influence of modified physical education classes with intensified athletic contents. 
Looking at the size of changes for each of the variables individually (Table 2), a significant improvement in all motor variables can be noted, except in FLISK  test (p=0.38). It also indicates that the intensified athletic contents on all PE classes can influence the development of a number of motor abilities. The most significant changes are noted at the BKPIS test, i.e. the test for coordination assessment, as well as at BFTAN test, for assessing speed of alternating movements. 

Out of 17 tests the analysis of which show changes FESDM, FEBML, FE20V, RSDTL, RSDTL, SCVIS, SCINS, REPOL, BFPOP, BKPIS, BFTAP, BFTAN, BFTAZ, AGTUP, AGKUS, AGKUS and F6, 10 of them indicate the positive direction of the discriminant function structure, and 7 tests have significant negative connection. What should be mentioned is that it is the tests with negatively scaled results, which give positive contribution. Significant orthogonal projections to discriminant function are noted at all indicators of explosive strength, with the largest influence of FESDM (.39) and FEBML (.37) tests.

In the space of repetitive strength, the variables on the positive direction of discriminant function structure show high correlation with the discriminant function – significant good orthogonal projections for RSDTL (.36) and RSDTK (.27) tests are noted. In the area of static strength, significant orthogonal projections to discriminant function have SCVIS (.29) and SCINS (.28) tests. Endurance test F6 has positive projection to discriminant function (.32). High correlation with the discriminant function have the tests for movement frequency assessment - BFTAN (.53), BFTAZ (.44) and BTAP (.38). Negative correlations with the discriminant function have the tests that cover the coordination space, mostly BKPIS (-.50), REPOL (-.28) tests, as well as the agility assessment tests AGTUP (-.44), AGOSS (-.33) and AGKUS (-.28). 

DISCUSSION

Compared to the research conducted on the identical population of Austrian, Greek, German and Finnish schoolboys (Morbitzer, 2005) and comparing the mean values of identical motor tests the following can be established: in the functional ability test  F6 there is no significant difference in results among the examinees from this research and German examinees (1163/ 1160 m), Greek and Austrian examinees obtained lower results (1112, 1129 m). The results of standing long jump test show that the examinees from this research and German examinees have almost identical results (168/167 cm), the results of Greek examinees are slightly lower (160 cm), whereas Austrian examinees obtained higher values (173 cm). The mean results of 20 m run from the standing start  test show identical relation between the examinees from this research  and German examinees (4,05/4,04 sec.), whereas Greek and Austrian examinees obtained better results (3,95/3,94 sec). The results of touch-toe with feet spread test, compared to the Finnish and German examinees show hardly any  difference  (FIN- 54,7 cm; D- 52,2 cm, CRO 52 cm), although the Finnish examinees show a little better results. Generally, the discriminant function for the measured group of pupils is formed by the abilities for which on the one hand  mechanisms for excitation duration, as well as the mechanisms for so called synergic regulation and tonus  regulation are responsible, and on the other hand, partially, the mechanisms responsible for movement structuring and excitation intensity, i.e. motor abilities: explosive strength, static  strength, repetitive strength, movement frequency, coordination, agility and functional endurance. 
CONCLUSION

Regarding the fact that natural forms of movement are less and less represented in everyday life, children should be first of all, taught to walk, run, jump and throw in the correct way, i.e. they should be taught about  natural forms of movement, which is possible by means of the contents from athletics. This statement has been confirmed by this research. Modified PE classes intensified with athletic contents contributed to significant improvement of the selected motor abilities among the fifth-grade primary school pupils, observed in this research. Bearing in mind the significant impact of doing exercise on pupils' motor and functional abilities, we are becoming aware of the importance of primarily physical education classes at school, physical activity at school and out of school, as well as its influence on the development of functional and motor abilities. Therefore, it can be stated that the modified programme with two periods of physical education classes intensified with athletic contents has a significant impact and resulted in better results in almost all motor ability tests and the test of functional ability in the final measuring.  
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Table 1 Basic central and dispersion motor variables  parameters 
	
	INITIAL
	FINAL

	Var
	AS
	MIN
	MAX
	SD
	Skew
	Kurt
	Max D
	 AS
	  MIN
	 MAX
	  SD
	  Skew
	 Kurt
	Max D

	FESDM 
	150,44
	103,75
	193,75
	21,51
	-0,284
	-0,418
	,053
	168,54
	121,25
	213,75
	20,53
	-0,037
	-0,463
	,067

	FEBML 
	525,27
	327,50
	720,00
	80,42
	0,242
	-0,292
	,066
	577,07
	380,00
	872,50
	90,63
	1,028
	1,425
	,128

	FE20V  
	4,33
	3,53
	6,16
	0,46
	1,528
	3,303
	,152
	4,05
	3,36
	5,16
	0,32
	1,173
	2,624
	,102

	RSDTL 
	32,12
	20,00
	45,00
	5,91
	-0,172
	-0,604
	,088
	37,09
	25,50
	47,00
	5,22
	-0,158
	-0,702
	,065

	RSDTK 
	6,59
	1,00
	21,50
	4,68
	1,172
	1,034
	,162
	10,40
	1,50
	26,00
	6,17
	0,666
	-0,637
	,162

	RSSUK 
	25,29
	2,50
	55,00
	11,27
	0,349
	-0,336
	,085
	28,07
	6,50
	49,00
	8,48
	-0,099
	-0,013
	,046

	SCVIS 
	17,98
	1,43
	65,23
	13,19
	1,044
	1,001
	,106
	25,91
	2,36
	89,82
	15,85
	1,490
	3,162
	,103

	SCINS 
	21,86
	3,22
	48,05
	11,72
	0,374
	-0,901
	,116
	31,89
	9,79
	51,02
	10,44
	-0,158
	-1,145
	,095

	SCPND 
	21,07
	4,20
	48,01
	11,27
	0,546
	-0,690
	,088
	24,59
	6,69
	48,53
	9,44
	0,539
	-0,294
	,096

	REPOL 
	15,79
	8,97
	28,72
	3,58
	1,002
	1,610
	,087
	13,95
	9,03
	21,10
	2,49
	0,550
	0,021
	,112

	BFKOPF 
	16,95
	11,56
	26,04
	3,25
	0,902
	0,510
	,108
	15,64
	10,34
	24,34
	2,87
	0,952
	0,563
	,123

	BKPIS 
	31,97
	24,03
	54,69
	4,52
	1,491
	5,514
	,080
	24,27
	18,23
	35,73
	4,13
	0,835
	-0,034
	,135

	BFTAP 
	26,10
	18,00
	36,66
	3,45
	0,255
	0,842
	,080
	28,84
	22,33
	38,66
	2,61
	0,437
	1,286
	,071

	BFTAN 
	17,18
	13,75
	20,75
	1,47
	-0,084
	-0,382
	,065
	19,04
	16,00
	22,75
	1,53
	0,040
	-0,663
	,080

	BFTAZ 
	17,61
	13,25
	22,50
	1,79
	-0,081
	0,065
	,075
	19,54
	15,00
	23,50
	1,68
	-0,077
	0,458
	,120

	FLPRR 
	50,34
	29,00
	73,00
	10,31
	-0,150
	-0,613
	,068
	52,00
	34,66
	83,66
	9,21
	0,500
	0,405
	,058

	FLISK 
	73,21
	42,66
	110,00
	13,62
	0,365
	1,028
	,109
	72,33
	34,33
	102,33
	12,35
	-0,109
	0,346
	,079

	FLPRK 
	37,22
	20,66
	48,33
	5,67
	-0,662
	0,629
	,079
	38,98
	21,33
	53,00
	6,71
	-0,433
	-0,070
	,073

	AGTUP 
	14,70
	11,99
	18,96
	1,48
	0,682
	0,440
	,114
	12,85
	10,17
	17,21
	1,45
	0,107
	-0,240
	,087

	AGKUS 
	12,63
	9,20
	17,45
	1,87
	0,319
	-0,552
	,086
	11,53
	9,29
	15,00
	1,15
	0,479
	-0,081
	,082

	AGOSS 
	11,08
	8,71
	17,19
	1,43
	1,554
	3,823
	,126
	10,15
	8,19
	13,55
	1,03
	0,756
	0,651
	,080

	F6 I
	1038,1
	600,00
	1350,0
	165,57
	-0,210
	-0,602
	,074
	1163,30
	800,00
	1400,00
	136,55
	-0,60
	-0,266
	,111


Legenda:AS – arithmetic mean value, MIN – minimum result, MAX – maximum result, SD – standard deviation, Skew – distribution asymmetry, Kurt –kurtosis, Max D- K–S test for significance of normal result distribution. KS  test value ═0,134 
Table 2 Results of canonic  discriminant analysis under the  difference model 

	VAR
	AS1
	AS2
	AS2-AS1
	F
	p
	bDF
	    rDF

	FESDM
	150,45
	168,55
	18,10
	108,55
	0,00
	0,02
	0,39

	FEBML
	525,28
	577,08
	51,80
	93,15
	0,00
	0,01
	0,37

	FE20V
	4,34
	4,05
	-0,28
	58,62
	0,00
	-0,71
	-0,29

	RSDTL
	32,13
	37,09
	4,97
	87,88
	0,00
	0,12
	0,36

	RSDTK
	6,60
	10,41
	3,81
	52,10
	0,00
	0,10
	0,27

	RSSUK
	25,30
	28,07
	2,78
	6,05
	0,02
	0,00
	0,09

	SCVIS
	17,98
	25,91
	7,93
	56,97
	0,00
	0,04
	0,29

	SCINS
	21,87
	31,90
	10,03
	55,25
	0,00
	0,05
	0,28

	SCPND
	21,08
	24,60
	3,52
	9,32
	0,00
	0,00
	0,12

	REPOL
	15,80
	13,95
	-1,84
	53,28
	0,00
	0,19
	-0,28

	BFKOPF
	16,96
	15,64
	-1,31
	32,72
	0,00
	-0,01
	-0,22

	BKPIS
	31,97
	24,27
	-7,70
	176,24
	0,00
	-0,16
	-0,50

	BFTAP
	26,10
	28,85
	2,74
	99,43
	0,00
	0,26
	0,38

	BFTAN
	17,18
	19,04
	1,86
	192,51
	0,00
	0,57
	0,53

	BFTAZ
	17,61
	19,55
	1,93
	134,64
	0,00
	0,69
	0,44

	FLPRR
	50,34
	52,00
	1,66
	4,38
	0,04
	0,03
	0,08

	FLISK
	73,21
	72,33
	-0,88
	0,79
	0,38
	0,01
	-0,03

	FLPRK
	37,23
	38,98
	1,76
	10,46
	0,00
	0,08
	0,12

	AGTUP
	14,71
	12,85
	-1,85
	132,12
	0,00
	0,20
	-0,44

	AGKUS
	12,63
	11,53
	-1,10
	56,02
	0,00
	-0,14
	-0,28

	AGOSS
	11,08
	10,16
	-0,93
	74,03
	0,00
	0,09
	-0,33

	F6_I
	1038,11
	1163,30
	125,19
	73,59
	0,00
	0,00
	0,32


Legenda: AS1 and AS2- arithmetic mean values of first and second measurement                  

                AS2-AS1- difference of arithmetic mean values of first and second measurement
                F- univariant F- test

                p – F-test significance level (bold values are statistically significant)

                bDF – set of parallel projection discriminant function  - ponders )

                r DF- discriminant function structure (orthogonal projections- correlations)

Table 3  Results of the test for significance of  discriminant function 
	
	    D2      
	    df1     
	   df2     
	   F       
	   p       

	   DF
	6,96
	22
	78
	24,95
	  0,00


 Legenda: D2-  distance ,df1- degrees of freedom, df2-degrees of freedom,  F- value,

                   P-statistic significance                 

