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Introduction
When considering the development of each motor ability it is possible to specifically define at what age a child is capable of developing certain abilities (i.e. the most sensible stages for  the development of specific anthropological dimensions).  Physical exercise in the earliest childhood age is first of all based on the development of co-ordination skills and motor learning. Our study subjects were 5-year old girls and therefore great attention was focused on the methods of teaching basic gymnastic elements based on specifically designed programme of exercise and teaching.

The objective was to determine the efficacy of the programme of sports gymnastics when applied to preschool children. Based on the analysis of results, the differences in anthropometrical and motor abilities before and after the 6-month programme implementation are determined.

Methods

The study sample comprised preschool children  included in sports gymnastics programme in three kindergartens and one gymnastic club. The plan and programme was equal for all of them and was defined by Zagreb Gymnastics Association. 
The study simple was divided into the experimental and the control group. The experimental group consisted of 60 5-year old girls included in the gymnastics programme. The control group consisted of 30 5-year old girls from the same 3 kindergartens, who were not included in any sports programme. The initial measuring was conducted on all children simultaneously. The final measuring was conducted after 6 months after the implementation of the programme. The exercise plan for the children was 45 minutes twice a week.   

Twelve tests were used for measurement purposes. The following tests were used for the assessment of anthropometrical characteristics: body height (ATV), body weight (ATT), pelvis width (AŠZ), knee width (AŠK), elbow width (AŠL). 

The following tests were use for the assessment of motor abilities: standing long jump (MSDM), sit-up (MPT), V-sit reach (MPR), sit and reach (MPS), polygon backwards (MPOL), walk on the beam (SMHPG), walkover backwards (SMILM).

The tests were chosen and based on the need of selecting the children who wanted to   participate in the program of sports gymnastics.

Descriptive statistical analysis was used in the assessment of the obtained measurement results   and the discrimination analysis was used for determination of significant differences between the study groups.

The following parameters were obtained:   

· Arithmetic mean, minimum and maximum value, and standard deviation for each study group, for initial and final measurements

· Kolmogorov-Smirnov test
· Characteristic value (λ), canonical correlations (Rc), Wilkinson lambda (Wilk's λ)  and Burttlet χ 2 - test for significance of discrimination functions
· Correlations of variables with discrimination functions
· The placement of centroid  groups based on discrimination results
Results and discussion

The Kolmogorov - Smirnov test shows that results in all variables do not significantly decline from the normal distribution. Descriptive statistical data show the shift in numeric values in both the study and the control group, while the discriminative analysis defines statistical significance of the differences.

Based on the results of multi-variate F-ratio (table 1-3), it may be concluded that there is statistically significant difference between the initial and final measurements only in the experimental group. The control group shows no statistically significant changes. 

The results obtained for the anthropometrical space show the shift in the experimental study group (table 1) in body height measurements (ATV). With regard to motor abilities, four tests were statistically significant; standing long jump (MSDM), polygon backwards (MPOL), walkover backwards (SMILM) and walk on the beam (SMHPG).  With control group (Table 2) there was statistically significant shift only in the body height measurements (ATV).

After the programme was conducted (Table 4), no correlation was found between the variables with discriminative function in the experimental study group. The greatest correlation with DF1 (experimental group) was found for two specific motor ability tests: walkover backwards (SMILM) and walk on the beam (SMHPG). The correlation was also found for the tests of polygon backwards (MPOL) and standing long jump (MSDM). As regards the anthropometrical space, the correlation was found only for the test of body height (ATV).
The smallest correlation was found for the tests of sit and reach (MPS), knee width (AŠK) and elbow width (AŠL). With regard to the control group (DF2), correlation between discriminative function and variables existed only for body height measurements (ATV). The obtained results show quantitative and qualitative changes in the experimental study group influenced by  exercise programme. The greatest shifts occurred in two specific tests of motor abilities, the SMILM and SMHPG, that is, there was improvement in the results measuring the dimensions of static strength and balance. The shift may be attributed to the great frequency of teaching topics that contain specific gymnastic elements  which stimulate the development of balance and static arm strength. Also, there was improvement in coordination (MPOL) and explosive strength of legs (MSDM). The two motor abilities are very important in sports gymnastics. These shifts can also be attributed to the influence of training and great number of contents aimed at the transformation of coordination abilities and explosive strength, achieved through the general objectives of gymnastic programme designed for preschool children.

The shift in the body height variables (ATV) in both the experimental and the control group is attributed to the developmental characteristic of preschool children rather than the influence of kinesiological operators. The smallest difference was noticed in the knee (AŠK) and elbow widths (AŠL), showing that these are the characteristics that cannot be influenced by training but are genetically determined.

Table 1: Results of multi-variate F-ratio (experimental group)

	Experimental group

	Wilks' Lambda: .38955, F (12,107)=13,973 

 p< .0000

	
	Wilks'

Lambda
	F-remove

(1,107)
	p-level

	ATV
	0.424
	9.324
	0.002

	ATT
	0.395
	1.456
	0.231

	AŠZ
	0.393
	0.915
	0.341

	AŠK
	0.391
	0.359
	0.549

	AŠL
	0.389
	0.108
	0.743

	MSDM
	0.409
	5.357
	0.022

	MPOL
	0.431
	11.365
	0.001

	MPT
	0.397
	2.117
	0.148

	MPR
	0.391
	0.482
	0.488

	MPS
	0.389
	0.006
	0.937

	SMILM
	0.445
	15.133
	0.000

	SMHPG
	0.438
	13.206
	0.000


Table 2: Results of multi-variate F-ratiot (control group)
	Control group

	Wilks' Lambda: .40798, F (12,57)=6,8926 

 P< .07413

	
	Wilks'

Lambda
	F-remove

(1,57)
	p-level

	ATV
	0.483
	10.591
	0.002

	ATT
	0.412
	0.698
	0.406

	AŠZ
	0.416
	1.124
	0.293

	AŠK
	0.411
	0.557
	0.458

	AŠL
	0.410
	0.410
	0.524

	MSDM
	0.410
	0.341
	0.561

	MPOL
	0.432
	3.445
	0.068

	MPT
	0.413
	0.759
	0.387

	MPR
	0.408
	0.110
	0.741

	MPS
	0.431
	3.221
	0.077

	SMILM
	0.434
	3.682
	0.069

	SMHPG
	0.435
	3.778
	0.066


Table 3: Results of multi-variate F-ratio comparison of experimental and control group
	Group
	λ
	Rc
	W λ
	(2
	Df
	p

	Experimental
	1.567
	0.781
	0.389
	105.59
	12
	0.0000

	Control
	1.205
	0.769
	0.408
	55.59
	12
	0,0741


Table 4: Connection between variables with discriminative function

	Variables 
	DF1
	DF2

	ATV
	0.401
	0.606

	ATT
	0.153
	0.146

	AŠZ
	0.126
	0.196

	AŠK
	0.079
	0.136

	AŠL
	0.042
	0.125

	MSDM
	0.401
	0.138

	MPOL
	-0.428
	-0.348

	MPT
	0.227
	0.197

	MPR
	0.091
	0.062

	MPS
	0.011
	0.328

	SMILM
	0.521
	0.317

	SMHPG
	-0.463
	-0.368


Conclusion

Discriminative analysis of the data shows that after the conduction of the programme, the greatest shift in motor abilities was found in specific tests of motor ability of static strength of arms (SMILM), balance (SMHPG), coordination (MPOL) and explosive strength of legs (MSDM). 

In anthropometrical space, the statistically significant shift for both groups was observed in     body height measurements (ATV), which can be attributed to genetic rather than training influences. There is significant scientific evidence that anthropometrical characteristics are highly genetically determined and are difficult to change trough the described kinesiological operators. 

Generally it may be concluded that the described exercise programme has produced highly positive influence on the development of coordination and explosive strength in children. It is of specific importance in view of the fact that the positive shift in coordination abilities and explosive strength serves as a basis to later directing children toward selective sports (sports gymnastics or some other sports activity). 

Beside the fact that these two abilities are important to further selection for any kind of sports, it is essential to exert proper influence on them at the earliest stage of a child’s development as possible since they get harder and harder to develop as a child grows older.  

Based on our study results it may be concluded that our exercise programme has produced positive quantitative and qualitative effects and that it can be used not only in the programme of sports gymnastic, but also in the development of good motor base in other sports or recreational activities. 
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