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INTRODUCTION
The needs of preschool children are numerous and 

diverse. They can be observed from the various aspects, 
but the most important insight is from the point of view 
of their biological, social and psychological needs. Ant-
hropomotoric area, as part of the psychosocial status of 
the child, is the basic field of the theoretical and practi-
cal knowledge of physical culture and physical educati-
on. Developing and achieving a certain level of motor 
skills is the priority goal, as a value to be achieved in the 
physical education of preschool children.

In the preschool age the physical training is direc-
ted toward strength developing, power (explosive stren-
gth), endurance, flexibility, as well as the achievement 
coordination. Regarding selection of the basic means 
of physical exercises for the development of frequency 
rate, as an anthropomotoric abilities of children compo-
nent, we can take into consideration: the basic types of 
exercises of locomotive type (natural body movements), 
running and jumping and manipulative type of throwing; 
simple games with physical activities of that type of mo-
vement: some elements of sports games in football, as 
well as witjin the gymnastics (skipping over the exer-
cise equipment), as an adaptive and technically applied 
exercises.

Finding and constructing instruments with cha-
racteristics of good measurement is always actual. We 
need them for fundamental research of motor area and its 
structural, as well as functional characteristics, and their 
connections with other subsystems of human psycho-
somatic status.The usage of these results is significant 
for applied research in physical education and sport. In 

practice, we need them for the determination of motoric 
status of the individual and it’s measurement during the 
impact of transformation process.

Many researches have been conducted relating to 
the metric characteristics of motoric and physical tests 
(Abernethy, Wilson, & Logan, 1995.; Velickovic & Pet-
kovic, 2005.)

For the determination of metric characteristics of 
tests for certain types of composite hypothetical dimen-
sion of motor area are especially credited by Momirović, 
K. and his colleagues from the Institute of Kinesiology, 
who developed a new technology for statistical proce-
ssing of data - multiple-item tests from 1973. to 1976 
and performed a series of researches of metric charac-
teristics of a large collection of anthropomotoric tests.

The aim of this research was to determine the me-
tric characteristics of tests for evaluation of speed frequ-
ency jumping rate for girls and boys, and to suggest a 
battery of tests for evaluation of speed components of 
explosive strength of leg muscles;

METHODS
The sample of respondents

The research sample was selected from the popula-
tion of pre-school children and older preschool children, 
who visited the kindergartens day care for children “Our 
joy” and “Butterfly” in the city of Krusevac. The sample 
consisted of hundred children on 6 years of age (+ / - six 
months). An attempt was made to satisfy the criterion of 
equal number of boys and girls. However, due to objec-
tive factors, the total number of boys is 48 and girls is 52 
(total 100 children).
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The basic requirement in the selection of children 
was that there were implemented similar teaching and 
educational plans in both institutions, that the teachers 
have the same professional educational levels and that 
they are working on programs of physical education wit-
hout significant differences.

Another important criterion was the fact that all 
subjects have been tested three times - for determination 
of metric characteristics.

The sample of variables
•	 lateral jumps (SBOC),
•	 two - leg jumps with touch (SDOD),
•	 jumps toward the side (SUST).

Statistical methods
Statistical and metric characteristics were deter-

mined by the special composite tests in general and for 
each particle, ie. part of the test using the statistical pak-
kage SPSS-08.

The basic statistical parameters for all variables 
were calculated:
- Average value - MEAN, 
- Standard deviation - SD, 
- Minimum numerical result - MIN, 
- Maximum numerical result - MAX, 
- The symmetry of the distribution of results - SKEW-

NESS, 
- Elongation of distribution of results - KURTOSIS.

Metric characteristics were determined using 
the program “RTT-MARK”. The following parameters 
were calculated:
- The average correlation between all measurements 

(OMC), 
- Average correlations between particles (RMS), 
- Spearman-Browne`s measure of confidence (SB2), 
- Generalized Sperman-Brown`s coefficient of relia-

bility (based on the average estimate of correlation 
between particles) (SB), 

- The minimum amount of explained variance (MA-
COV), 

- Kaiser-Rice`s measure of representativeness 
(EMSA), 

- Number of factors (OPRAV), 
- Guttman Nicewander`s measure of reliability 

(GAMMA), 
- Cronbach’s index of generalizability (ALPHA), 
- Momirović’s measures of lower confidence limits 

(ALPHA MIN), 
- Momirović`s measure of homogeneity between par-

ticles - image model (HOM  ), 
- Field of confirmed factors (A (LT)), 
- Reliability of the test is proportional to the variance 

and the main components of particles transformed 
into the Harris`s form (GL) - Momirović, Pavicic 
and Hošek in 1982.

RESULTS AND DISCUSSION

Table 1. Metric characteristics of variable
of speed frequency jumping for the

sample of boys

P

ITEST
OMC
RMS
SB2
SB
MACOV
EMSA
OPRAV
GAMMA
ALPHA
BETA
ALMX
ALMIN
HOM
A(LT)
GL

 SBOC
3
1

.9734

.9734

.9910

.9910
.107
.7739

1
.9864
.9910
.9861
.9861
.9781

26.8476
1.2100
71.6874

 SDOD
3
1

.9813

.9813

.9937

.9937
.079
.7830

1
.9892
.9937
.9889
.9889
.9834

37.0827
1.1605
90.3188

 SUST
3
1

.8794

.8795

.9563

.9563
.523
.7741

1
.9147
.9563
.8981
.8981
.8787
4.6313
1.0631
9.8106

Table 2. Metric characteristics of variable
of speed frequency jumping for the

 sample of girls

P SBOČ SDOD SUST
3 3 3

ITEST 1 1 1
OMC .8557 .9594 .8183
RMS .8572 .9596 .8185
SB2 .9468 .9861 .9311
SB .9474 .9862 .9312
MАCOV .544 .146 .781
EMSА .7261 .7386 .7635
OPRАV 1 1 1
GАMMА .9167 .9814 .8656
АLPHА .9470 .9861 .9311
BETА .9009 .9807 .8207
АLMX .9009 .9807 .8207
АLMIN .8836 .9721 .8136
HOM 4.4028 19.4712 2.7452
А(LT) 1.0518 1.0490 1.1711
GL 10.0926 51.6944 5.5761

In this test, the general average value of correla-
tion coefficients OMC is higher for the boys (.97) com-
pared to the girls (.85), and it has much bigger numerical 
value in comparison to other tests (Tables 1. and 2.).

RMS evaluation of the average correlation be-
tween the particles also has a higher value for the boys 
(.97) compared to the girls (.85), and it has satisfactory 
values.

The generalized Spearman-Browne’s measure 
of reliability (SB2) and Spearman-Brown’s coefficient 
of reliability (SC) almost always until now, for the rea-
sons mentioned due to assumption that all items have 
equal right variances and measurement errors, have not 
shown as reliable enough. These obtained coefficients 
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Table 3. Descriptive statistical parameters and 
correlations of the test: lateral jumps (SBOC)

a) Boys:  N = 48
           Descriptive statistical parameters

R.B. MEАN   S.D.  MIN MАX SKEWNESS KURTOSIS
  1 597.833 90.197 395.0 910.0       .832     4.472
  2 600.333 95.359 400.0 980.0     1.300     6.475
  3 613.979 95.116 380.0 957.0       .747     5.020

   

The average correlation of all measurements .973
Spearman - Brown (2) measure of  reliability .991

b) Girls:  N = 52
          Descriptive statistical parameters

R.B. MEАN   S.D. MIN MАX SKEWNESS KURTOSIS
  1 607.250 87.755 426.0 860.0      .660     3.627
  2 632.173 84.199 480.0 870.0      .708     3.471
  3 628.596 84.297 430.0 845.0      .260     3.009

 

The average correlation of all measurements .856
Spearman - Brown (2) measure of reliability .947

have satisfactory values, except the values of this test for 
the boys (.99) which were markedly higher compared 
toward of the girls (.94), as well as compared with the 
other tests.

Coefficient of representation (MSA) performed 
measurements in the test for an infinite set of measure-
ments in each variable is usually lower in tests deter-
mined with the stochastic relations of sequential mea-
surements and with a smaller number of particles. This 
Kaiser-Rice’s measure of representativeness has satis-
factory value results.

Calculated coefficient indicates that it had signifi-
cantly high value for the girls (.99) compared to the boys 
(.94), and it has higher values in comparison to other 
tests.

Reliability values   obtained with Gutman 
Nicewander`s procedure were higher for the boys (.98) 
compared to the girls.

Index of homogeneity of the composite test has 
satisfactory values which are quite higher for the boys 
26.84 compared to the girls 4.40 and it has a very high 
value in comparison to other tests.

It can be seen that the arithmetic mean of particles 
has grown by every attempt, both for the girls and the 

boys. The curvature is epicurtic and the kurtosis of ob-
tained distribution shows that it is leptokurtic (Table 6.).

The coefficient of correlation of all particles 
(OMC) has higher values for the boys (.98) compared to 
the girls (.95), and both values are numerically highest 
in this test compared to other tests (Tables 1. and 2.).

The average size of correlation between particles 
(RMS) are also highest for the boys (.98) compared to 
the girls (.95) and have the highest values   in both cases 
compared to other tests.

The generalized Spearman-Browne’s measure 
of reliability calculated on the basis of the average as-
sessment correlation, which is normally higher than the 
general average correlation of coefficients between the 
items, have the quite high values    and they are highest in 
this test compared to other tests.

The generalized coefficient of reliability (SB) also 
has the highest numeric values both for the boys and 
girls in comparison to other tests.

Kaiser-Rice’s measure of adequacy for sample 
of some variable or a general measure, or coefficient of 
representativeness for incurred measurements (MSA), 
for a hypothetical latent dimension has values   similar 
both for the boys and the girls.

    Correlation matrix
                 SBOČ        SBOČ        SBOČ                  
1 SBOČ      1.0000    
2 SBOČ        .9859    1.0000    
3 SBOČ        .9691      .9651       1.0000

        Correlation matrix
                SBOČ    SBOČ    SBOČ       
1 SBOČ   1.0000    
2 SBOČ    7969    1.0000     
3 SBOČ    .9198      .8506   1.0000
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Correlation matrix
                     SDOD   SDOD  SDOD
1  SDOD      1.0000   
2  SDOD        .9394   1.0000  
3  SDOD        .9821     .9567   1.0000

 

Table 4. Descriptive statistical parameters and correlations of
 the testf  Two – leg  jumps with touch (SDOD)

           Descriptive statistical parameters - Boys:  N = 48
R.B. MEAN  S.D. MIN MAX SKEWNESS KURTOSIS
  1 23.646 6.479  9.0  48.0        .946     5.463
  2 23.896 6.361  9.0  49.0      1.046     6.367
  3 23.625 6.214 10.0  48.0      1.141     6.117

          
          

The average correlation of all measurements .981
Spearman - Brown (2) measure of reliability .994

             Descriptive statistical parameters - Girls:  N = 52
R.B MEAN S.D. MIN MAX SKEWNESS KURTOSIS
1 24.173 6.713 14.0 38.0      .470      2.058
2 24.692 6.690 14.0 38.0      .475      2.109
3 24.404 6.582 14.0 38.0      .458      2.035

The average correlation of all measurements .59
   Spearman - Brown (2) measure of  reliability .986

Correlation matrix
                    SDOD   SDOD   SDOD 
1 SDOD      1.0000     
2 SDOD        .9883   1.0000    
3 SDOD        .9789     .9767   1.0000

Table 5. Descriptive statistical parameters and correlations of the test of the test: jumps to the side (SUST)

                               Descriptive statistical parameters - Boys:  N = 48
R.B. MEAN  S.D.  MIN  MAX SKEWNESS KURTOSIS
  1 19.854 5.891   5.0  40.0     .608   4.873
  2 21.938 5.935 15.0  45.0   1.558  6.255
  3 22.417 5.855 13.0  42.0   1.184  4.845

 
 

The average correlation of all measurements.879 
 Spearman - Brown (2) measure of  reliability.956

                               Descriptive statistical parameters - Girls:  N = 52
R.B. MEAN  S.D. MIN MAX SKEWNESS KURTOSIS
  1. 21.115 4.458 12.0  34.0      .568     3.533
  2 23.712 5.043 15.0  38.0      .390     2.376
  3 23.385 4.966 13.0  38.0      .462     3.360

The average correlation of all measurements .818
Spearman - Brown (2) measure of reliability .931

 Correlation matrix
                 SUST     SUST      SUST
1 SUST    1.0000   
2 SUST     .8875    1.0000
3 SUST     .8902      .8604     1.0000

Correlation matrix
                 SUST      SUST    SUST
1 SUST    1.0000      
2 SUST     .8158     1.0000     
3 SUST     .8415      .7976   1.0000
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GAMA coefficients obtained with Gutman 
Nicewander`s procedure have the highest values in com-
parison to other tests, both for the boys and the girls.

ALFA, Cronbach’s index of generalization is, in 
fact, the validity measure of collection of particles for 
evaluation of dimension, determined by measuring the 
universe from the sample chosen which defines the test. 
Based on the size of the coefficient it indicates that this 
test is reliable in an acceptable degree and it has maxi-
mum values of all-made tests, both for the boys and the 
girls.

According to the calculated values   of the coeffi-
cients for the test results, they showed that they have the 
highest value in comparison to other tests, both for the 
boys (37.08) and for the girls (19.47).

GL - the reliability of the test is proportional to the 
variance and to the main components of particles trans-
formed into the Harris`s form  has the highest value with 
the two-leg jumps with touch test (SDOD) in compari-
son toward the other tests.

Average values   are rather equal and lower ,both 
for the boys and girls, which means that the test is very 
difficult (Table 7.).

Distribution is leptokurtic for the boys and plati-
kurtic for the girls.

In this motor skill value of the coefficient (OMC) 
- general average of correlation for all measurements has 
a bit lower values   than the other tests and the values for 
the boys are (.87), and for the girls are (.81) (Tables 1. 
and 2.).

Assessment coefficients of the average correlation 
between the particles in this test are the same as the val-
ues of OMC, but because of number squared eliminates 
the results with the negative sign, RMS coefficients are 
always a bit higher, which confirms the rule in the case 
of the given results.

The generalization of Spearman-Brown’s assess-
ment of the reliability, SB2 is calculated on the assess-
ment base of general average of correlation between 
particles. This test has satisfactory values that are a bit 
lower for the boys compared to the girls.

The size of Kaiser-Rice’s measure of representa-
tiveness (MSA) is determined, first of all, by the num-
ber of measurements of the composite test, then by the 
stochastic relations between the particles and covariance 
error of measurements. The values of this test are satis-
factory, and have a high values.

ALFA coefficient of generalization, ie. index of 
reliability of the test results, by other words, the first 
principal component of particles transformed into the 
Harris`s form, is the average values in relation to other 
tests, which for the boys are (.95), and for the girls are 
(.93).

Momirović`s measure of homogeneity under  the 
“image” model, based on the size of the first character-
istic radix of complete “image” of the reduced matrix of 
inter correlation level that is considered acceptable by 
the metronomic standards, in this test compared to the 
other, both for the girls and the boys, has significantly 

lower values .
Average values   are quite lower which means a lot 

of difficult work. Distribution is leptokurtic both for the 
girls and the boys (Table 8.).

CONCLUSION
Metric characteristics of tests for evaluation of 

speed frequency jumping meets the criteria of validation 
because all tests belongs to a single case of measure-
ments, both for the girls and for the boys. The average 
correlation of particles with all other particles (RMS), 
Kaiser-Rice`s measure of representativeness of each 
particle and the test (EMSA), the Spearman-Brown`s 
coefficient of reliability (SC) and Cronbach`s index of 
generalization possibility (ALFA) are numerically on 
the high level, so it can be said that the metric character-
istics of tests for evaluation of speed frequency jumping 
are satisfactory, both for the boys and for the girls.
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МЕРНИ КАРАКТЕРИСТИКИ НА ТЕСТОВИТЕ ЗА БРЗИНА НА 
ФРЕКВЕНЦИЈАТА НА СКОКАЊЕТО КАЈ ДЕЦАТА

 ОД ПРЕДУЧИЛИШНАТА ВОЗРАСТ
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(Istra`uva~ka bele{ka)

Irena Stani{}
Visoka {kola za strukovni studii za obraзование  na vospituva~i, 

Kru{evac, Srbija

  Apstrakt
Osnovnata cel na istra`uvaweto be{e da se odredat mernite karakteristiki na tes-

tovite za brzina na frekvencijata na skokaweto. Istra`uvaweto e sprovedeno na prim-
erok od 48 deca i 52 devoj~iwa na vozrast od 6 godini (± 6 meseci) od detskite gradinki. Vo 
istra`uvaweto se primeneti tri testa za procenuvawa na brzinata na frekvencijata na 
skokaweto: bo~ni skokovi (SBOČ), skokovi so dvete noze so dopir (SDOD), skokovi vo stra-
na (SUST). Dobienite rezultati upatuvaat na zaklu~ok deka testovite za procenuvawe na  
frekvencijata na skokaweto imaat solidna diskriminativnost, mo{ne visoka relijabil-
nost. Tie pripa|aat na hipotetskiot faktor koj e odgovoren za procenuvaweto na brzinata 
na frekvencijata na skokaweto kaj decata od predu~ili{nata vozrast. Trite primeneti 
testovi vo istra`uvaweto mo`at da se prepora~aat kako mala baterija testovi za procenu-
vawe na brzinata na frekvencijata na skokaweto kaj decata od predu~ili{nata vozrast.

Klu~ni zborovi: deca, devoj~iwa, motorni sposobnosti, fizi~ko ve`bawe,
fizi~ko vospituvawe, koeficienti na relijabilnosta 
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