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INTRODUCTION
In every motor act, a complex, multiplanned, 

integral activity of the nervous system has been applied: 
the analysis of incoming impulses, interference of 
external and internal conditions, production of complex 
command signals and control of their expression.

Therefore, if a movement is observed, not the 
isolated one, but the one which is in inherent connection 
with a specific situation, many important indicators of 
all human systems’ functioning may be determined by 
their motor characteristics. A long time ago, some well-
known terms were established, like strength, speed, 
agility, expressiveness and rationality of a movement, 
etc. Those terms include the research and observation of 
motor functions. The motor abilities are closely related 
to the specific situation because only their integrative 
development leads to the favorable results, that is to the 
victory.

The approach to the analysis of motor abilities 
and of determination of manifested and latent motor 

dimensions has been noticeably improved. More 
classical approach to the problem of motor abilities 
consisted of determination of motor factors where some 
latent motor structures were responsible for various 
manifestations.  In determination of motor abilities and 
in the attempts of applying some relevant information 
about motor abilities in diagnostic, prognostic, and 
transformation processes, the measuring instruments, or 
better to say the motor tests assume the weakest link 
Besides the weak reliability, the motor tests typically 
emit the extremely small amount of information. In order 
to diminish these disadvantages, multi-item tests are 
being consistently constructed and applied, according to 
which the measurement mistake can be minimized. Both 
the problem of decreasing the measurement mistakes as 
well as of specifying one-item tests (tests for repetitive 
and statistical strength) still follow a researcher because 
of the examinees’ inability to manage the maximum 
loading several times in a row for a short period of time.
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METHODS
The sample of examinees

The sample of examinees is conditioned by 
financial possibilities that are necessary for proceeding 
the research. Moreover, the sample depends on the 
number of qualified and trained persons who measure 
the instruments and standardized conditions for realizing 
the anticipated research.

If the research may be correctly conducted as 
well as the results may be satisfactorily stabile, it is 
obligatory to include sufficient number examinees 
into the sample. Most of the samples for this type of a 
research must be conditioned by the aims and tasks of 
the research and by the size of a population as well as the 
variability degree of the applied system of parameters 
(Popović, 1993b).

On the basis of the selected statistical-
mathematical model and the aim of the research, the 
sample of examinees include 267 dancers, age from 11 
to13, actively involved in standard and Latin American 
dances in Serbian dancing clubs.

Most of such  determined samples should fulfill 
the following criteria:

• The sample’s effect has to be planned in 
a way to provide as many degrees of freedom as any 
coefficient in a connection matrix, or correlation, so that 
it is equal or higher than 0.22, therefore considered a 
different from zero with a conclusion mistake less than 
0.01.

• Some adequate statistical methods should be 
successfully supplied according to the latest  convictions, 
if the number in the sample is five times larger than the 
number of applied variables.

During all these procedures it should be kept 
in mind that the analysis results depend on three 
major systems which determine the selection and 
transformation of information : the samples of variables, 
examinees and selected extraction, meaning rotation 
method (Popović, 1993b).

The sample of variables
This research could not include the whole sphere 

of motor abilities. Instead of that, the certain reduction 
of tests was completed and only those segments, that 
could supply adequate and, for this research, significant 
information, were involved.

As being previously stated, for the selection of 
the tests which define the sphere of motor abilities it has 
been taken into account that the previous researches, 
based on the Yugoslavian population, were verified as 
relevant for this age. The test battery was constructed 
to satisfy, primarily, the needs that arise from subjects, 
aims and tasks of this research. The greatest influence on 
constructing the test battery had the intent to realize the 
possible comparison between the obtained results and 
other results suggested by the group of authors: Kurelic 
et al. (1975), Grdelj and ass.(1975).

For estimating the motor abilities 20 motor 
tests have been included, that are selected according to 

the structural model of Gredelja, Metikoša, Hošekove 
and Momirovića in 1975, defined as a mechanism 
for movement structuring (MSK), a mechanism for 
functional synergy and tonus regulation (SRT), a 
mechanism for regulation of the excitation intensity 
(RIE), and a mechanism for regulation of excitation 
continuance.

For estimating the motor abilities some significant 
motor dimensions were evaluated, with the help of the 
following measuring instruments:

a) the mechanism for movement structuring 
(MSK)

1.) agility on ground (MONT)
2.) hand tapping (MTAR)
3.) foot tapping (MTAN)
4.) coordination with baton (MKOOP)
5.) hand and foot drumming (MBNIR)

b) the mechanism for functional synergy and 
tonus regulation (SRT)

1.) deep forward bend (MDPK)
2.) transverse standing on a beam (MPSG)
3.) flex baton (MISP)
4.) darts (MPIK)
5.) horizontal target shooting (MGHC)

c) the mechanism for excitation intensity 
regulation (RIE)

1.) long jump from place (MSDM)
2.) 20m running high start (M20VS)
3.) throwing a medicine ball from a supine 
position (MBMIL)
4.) high jump from place (MSVIS)
5.) hand dynamometry (MDŠAK)

d) the mechanism for excitation continuity 
regulation (RTE)

1.) stand in the knuckle (MIZG)
2.) chin-ups with venture (MZGP)
3.) trunk raising for 60 sec. (MPTR)
4.) legs lifting form a supine position 
(MDNL)
5.) legs endurance in a bend position (MINP)

Methods for data processing
 Except the well-known Mulak’s book about factor 

analysis, where some issues about the evaluation of main 
components efficiency were inserted (Mulak,1972), 
as well as Kaiser and Caffrey’s work, where, based on 
maximizing the reliability of latent dimensions, their 
method of alpha factor analysis was derived (Kaisre and 
Caffrey, 1965), it seems that the constructors of various 
methods of component and factor analysis and the 
authors of books about this class of methods for a latent 
structure analysis, were not so concerned about the level 
of reliance on the real existence of latent dimensions 
achieved by these methods. This also refers to the latent 
dimensions achieved by an orthoblique transformation 
of main components, the method, which became the 
standard procedure for latent structure analysis among 
all these people who did not gain their information about 
factor analysis through false reading of seriously written 

 Boli, Popović, Popović, Savić and Popović



14RIK, (1), 2013

texts in this sphere, or those who did not analyze their 
data according to some badly conceived and even worse 
written commercially statistical program package, like 
SPSS, CSS, Statistica, BMDP, and Stratgraphis, not to 
mention other products which popularity is significantly 
lower, but not constantly because they are substantially 
weaker than those which are nowadays exclusively 
applied y some scientists and a special sort of human 
beings classified as the strain of processors. 

Nevertheless, in one text where a proposed com-
petitive application of semi orthogonal transformation 
of main components in the explorative and confirmative 
analyses of the latent structures ( Momirovic, Erjavec, 
and Radakovic, 1988), a procedure for estimating the 
reliability of latent dimensions is suggested and also 
based on Cronbach’s strategy for the evaluation of gen-
eralizability; but, that procedure is justified as much as 
the assumptions out of which the Cronbach’s α coeffi-
cient has been derived, and even today for unknown rea-
sons it is nominated by his name, although long before 
him and as well with virtually the same assumptions, 
Spearman and Brown, Kuder and Richardson, Guttman, 
also described in a slightly simplified form by Momi-
rovic, Wolf and Popovic (1999), suggested the same 
measure; yet, some other psychometric scientists who 
worked and created in a nascent stage of a development 
of a measuring theory and at the same time in the period 
unaffected by the computer revolution. 

Therefore, the aim of this research is to suggest 
three measures for lower limits of the reliability of la-
tent dimensions, obtained by semi orthogonal transfor-
mations of main components. All those measures are 
derived within the classical model of variance decom-
position of quantitative variables; the measures, derived 
from some other models in the theory of measurement, 
will be proposed in some of the further works. The first 
is the evaluation measure of the absolute lower limit of 
reliability, and its logistic basis is the same as the logis-
tic basis of Guttman’s measure λ1 .The second measure 
is the evaluation of a lower limit of the reliability of 
latent dimensions according to the evaluation of a lower 
limit of the reliability of variables with the same mean-
ing; the logistic basis is equal to the logistic basis of 
Guttman’s measure λ6 . The third measure is determined 
with the assumption that the coefficients of variables 
reliability, which are the subject of the analysis, are fa-
miliar; therefore, its validity depends on the validity of 
processes according to which the coefficients are calcu-
lated or estimated.

Semi-orthogonal transformation
of the main components

Hence, a matrix Z of the standardized data is ob-
tained according to the description of some set E from 
some n entity in some V of quantitative, normally or 
at least elliptically distributed variables. Allow the ma-
trix R to be the intercorrelation between those variables.
Suppose, R is certainly a regular matrix and, as well cer-
tainly the hypothesis that the variables from V possess 

spherical distribution may be discarded, therefore they 
are the inherent values of correlation matrix in a popula-
tion P out of which the sample E has been derived. 

Hence 
U2 = (diag R-1)-1                          

Guttman’s evaluation of the unice variances of 
the variables from V, and moreover lp , p = 1,...,m are 
the inherent values of a matrix R. Nevertheless

c = trag (I - U2).                        
If the scalar K is defined in the following way

Sp
k lp > c,  Sp

k-1 lp  < c.
Now, K is the number of main components of a matrix 
Z determined according to PB Štalec and Momirovic’s 

criteria (Štalec and Momirovic, 1971). 
Since L  =  (lp);  p  =  1,...,k  A diagonal matrix 

of the first K inherent values of a matrix R and hence X 
= (xp);  p = 1,...,k matrica njima pridruženih svojstvenih 
vektora skaliranih tako da je XtX = I. If T is some 
orthonormal matrix, so that it optimizes the function 

XT = Q = (qp) ; p (Q) = extremum, TtT = I,           
Where  p (Q) is some parsimonic fundtion, for 

instance a regular Varimax function 
Sj

m Sp
k qjp

4   -  Sp
k (Sj

m qjp
2)2  = maximum

            
Where the coefficients qjp are the elments of a 

matrix Q (Kaiser, 1958). 
Presently, the transformation of the main 

componenets, defined by the vectors in a matrix 
K = ZX,                             

In semi orthogonal latent dimensions 
determined by the type II of orthoblique procedure is 
defined by the operation 

L = KT = ZXT.                         
The matrix of covariances of those dimensions 

is 
C = LtL n-1 = QtRQ = TtLT;                   

Thus, this can be marked
S2 = (sp

2) = diag C                        
as the matrix of their covariances
If the latent dimensions are standardized by the 

operation 
D = LS-1,                            

In the matrix
M = DtDn-1 = S-1TtLTS-1                      

Those will be their intercorrelations;observe, 
that neither C, nor M,  could be diagonal matrices ,  
and the latent dimensions obtained in this way are not 
orthogonal in the sphere of the entity from  E. 

The matrix of correlations between the 
variables from V  and latent variables, which is usually 
classified as  the matrix of factor structure,will be 

F = ZtDn-1 = RXTS-1 = XLTS-1;               
And since the elements of the matrix F are 

orthogonal projections of a vector from Z on the vectors 
from D, the coordinates of these vectors in the space 
stretched by the vectors from D are the elements of a 
matrix 

A = FM-1 = XTS.                        
Moreover,
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AtA = S2                              
Those are the latent dimensions obtained by this 

procedure and they are orthogonal  in the space stretched 
by the vectors of the variables from Z;  squared norms 
of the vectors of these dimensions in the sphere of the 
variables are equal to the variances of these dimensions.
 The evaluations of latent
dimensions’ reliabilty

Owing to its simplicity and clear algebraic and 
goemetric meaning as well as the latent dimensions and 
identifiable structures associated with these dimensions, 
the reliablity of the latent dimensions obtained by the 
orthoblique transformation of  the main components 
could be determined clearly and unambiguously. 

Thus G = (gij); i = 1,...,n; j = 1,...,m some,  
tolerably unknown, matrix of measurement errrors in 
the description of a set E on a set V. Then the matrix of 
the real results of the entity from E on the variables from 
V will be

Y = Z - G.                            
If, in accordiance with a classical theory of 

measurement  it can be assumed that the matrix  G is so 
constructed that 

YtG = 0                             
and

GtGn-1 = E2 = (ejj
2)                       

where  E2 is a diagonal matrix, then the 
covariances of the real results will be 

H = YtYn-1 = R - E2                        
if

R = ZtZn-1                             
The matrix of intercorelations of the variables 

from V is determined on the set E. Hypothetically, the 
coefficients of reliability of the variables from  V are 
familiar; thus  P is a diagonal  matrix  whose elements 
rj are the  reliability coefficients. Therefore, the 
measurement variances for the standardized results on 
the variables from V will be precisely those elements 
of the 

E2 = I - R.                           
Now the real valyes on the latent dimensions 

will be the elements of a matrix 
G = (Z - G)Q                          

With the matrix of covariances
W = GtGn-1 = QtHQ = QtRQ - QtE2Q = (wpq).           

Hence, the real variances of the latent 
dimensions will be the diagonal elements of a matrix W; 
those elements can be marked as wp

2 . According to the 
formal definition of the reliability coefficients of some 
variable 

r = st
2 / s2                            

where st
2 is the real variance of a variable, 

and s2 is a total variance of that variable, therefore 
the variance which includes the error variance, the 
reliability coefficientsbof the latent  dimensions,  but if 
the coefficients of the reliability variables are familiar, 
there will be

gp  = wp
2 / sp

2  = 1 - (qp
tE2qp )(qp

tRq )-1                
                                                       p = 1,...,k

Proposition 1. 
The coefficients gp  vary in the range (0,1) and 

they may adopt the value 1 only when R = I, furthermore 
if all the variables are measured without a mistake, and 
a value 0 only when R = 0 andR = I, so that if the whole 
variance of all the variables consists only of the variance 
of a measurement error, and  variables from  V  have   a 
spherical normal distribution. 
The evidence: 

If the whole variance of each variable from 
some set of the variables consists only of the variance 
of the measurement error, then it is necessary to add 
E2  = I  and R = I, so that all the coefficients gp are 
equal to zero.  The first part of the propositon  is evident 
from the definition of the  coefficients gp ;  this means 
that  reliability of each latent dimension, no matter how 
that latent  dimension was determined equal to 1 if the 
variables out of which that dimension had been derived,   
is measured with no mistakes. 

However, the matrix of the reliability 
coefficients R  =  (rj)  is often unknown, so that the matrix 
of measurement error variance E2 is also unknown  . 
But, if the variables from V are selected  in a way to 
represent a universe of the variables U  with the same 
sphere of meaning,  the upper limit of the measurement 
error variance is defined by the elements of a matrix  U2  
(Guttman, 1945; 1953), therefore the unice  variances of 
those variables. Because of this,in that case, the lower 
limit   of reliability of the latent dimensions may be 
evaluated by the coefficients 

bp = 1 - (qp
tU2qp)(qp

tRqp)
-1                     

                                                       p = 1,...,k
which are derived from the procedure identical 

to the one out of which the coefficients gp  with the 
definition E2 = U2  were derived, furthermore at the same 
way at which na Guttman derived his measure l6 . 

Proposition 2. 
The coefficientsi bp vary in the range (0,1), but 

still they cannot reach the value 1.                                                  
The evidence: 

If R = I, then U2 = I, so all the coefficients bp 
equal zero. But, since U2 = 0 then it is not possible if 
the matrix R is regular, that all the coefficients bp are 
inevitably less than 1 and tend towards 1 when the 
unice variance of the variables, out of which the latent 
dimensions have been derived, tendes towards zero. 

By applying the same technology it is simple 
to derive the measures of the absolut lower limit of 
the reliability of the latent dimensions defined by this 
procedure in the same way in which Guttman derived 
his measure l1 . For this purpose, it can be posted E2  = 
I. Then 

ap  = 1 - (qp
tRqp)

-1                         
Will be the measures of the absolut lower 

limit of the reliability of the latent dimensions, because, 
naturally,       QtQ = I.
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Proposition 3. 
All the coefficients ap are always less than 1. 

The evidence: 
It is obvious that all the coefficients  ap are 

inevitably less than 1,  and that they tend towards  1 in 
the case when m, a number of variables in the set V, tends 
towards infinity, because only then every squared form 
of the matrix R tends towards infinity. If R = I, then, 
evidently, all the coefficients ap equal zero. However, a 
lower value of the coefficients ap  doesn’t have to be 
zero, since it is possible, but not for all the coefficients 
ap, that the variance sp

2 of some latent dimension  is less 
than 1. Certainly, the fact that a latent dimension which 
emits less information than any other variable out of 
which it has been derived has no sense, and maybe the 
best way to discover that is according to the values of the 
coefficients ap. 

The measures of a type b6 (Momirović, 1996)
that are determined by the functions a1 and a2 will be, 
for a result defined by the function h, 

b61 = g2l-2

and
b62 = 1 - d2l-2.

It is not hard to demonstrate that, for the regular 
sets of particles, measures of a type a1 the evaluations of 
the lower limit of reliability of the measures of a type 
l6 and b6, as well as that the measures of a type a2 are 
the evaluations of the uppe of the measures of a type l6 
andb6.

PROGRAM GUTTMAN
Since the existing programs, including the programs 
RTT9G and RTT10G (Knežević and Momirović, 1996) 
calculate these measures neither for the regular nor 
for the singular sets of the particles, a special smaller 
program has been written that may be performed in a 
standard SPSS environment. The program GUTTMAN 
calculates these measures either for the regular or the 
singular sets of particles because in that case when a 
generalized inverse of the intercorrelation matrix may 
be automatically calculated.
preserve
         
*                                  GUTTMAN                                        
*          Two measures of a lower and upper limit of 
reliability of the tests
*         with a  regular and singular matrix of the 
covariances of particles 
*                                  Version 1.0
*  
*                             Konstantin Momirovic                         
*                                   10.5.1999                                                 
*                              
* The definitions of the measures implemented into the 
macro program GUTTMAN may be encountered in the 
work of           
* K. Momirovic (1999):                                                
* Two measures of a lower and upper limit of reliability 
of the tests 

* with a  regular and singular matrix of the covariances 
of particles 
* Technical report, The Institute for criminal and 
sociological researches, Gracanicka 18, Beograd.                                     
* The program modificated for a work in SAS 
environment by D.Popović (2005)
* Version 1.0.1
* The program GUTTMAN is activated in a following 
way:                                           
* include ‘guttman.sas’.  The program can be 
downloaded from the work Momirović and Popović,  
   2003.  

 RESULTS AND DISCUSSION
 The interpretation of the correlations of certain 

tests from the set of the measuring instruments for the 
evaluation of motor abilities is based on the primary 
hypothetical latent dimensions.

The intercorrelations matrix has been taken 
as a starting matrix for the extraction of the latent 
variables by the method of the main components, 
while their number has been determined according to  
the Momirović’s B6 criterion. The preference of the 
method of the main components has been determined  
particularly by the entropy that emits a total amount 
of information. A maximal entropy will emit the part 
of the system that is connected to the characteristical 
roots which are equal or bigger than the demands of 
B6. The main components present such asystem of the 
linear combinations of variables within which each 
subsequent factor withdraws the maximum of the system 
variability. According to Momirović’s B6 criterion four 
characteristical roots have been proclaimed significant  
so consequently the manifested space of the motor 
abilities is reduced to the same number of the latent 
dimensions.

The first main component with a characteristical 
root 8.25 explains 40.12% from the overall explained 
variability that amounts 70.45% (table 1). Providing that 
this is about the first main component the percentage of 
the explained variability completely satisfisfies ans with 
that percentageof the variance it is possible to classify 
the first main component as a general motor factor. The 
greatest projections on the first main component have 
the tests for coordination (MONT, MTAP, MTAN, 
MKOP, MBNR), tests for equilibrium (MPSG), 
precision  (MPIK), speed (M20m), explosive strength 
(MSV), repetitive strength (MDNL, MPTR, MZBP) 
and force(MIZG).

Although other main components could not be 
given a particular kineziological reality as in the case 
of the first  main component, through their inspection 
those generators of the variabilty, that are according to 
their validity position responsible for the variability of 
the analized space, could be revealed. 

The greatest projections with the second main 
component possess the tests for estimating the strength: 
hand dynamometry (MDŠ), explosive strength for 
throwing a medicine ball from a supine position 
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(MBML) and long jump (MSD) i flex baton (MIP). The 
second main component explains 16.34% of the overall 
variability and may be considered as a general strength 
factor.

The third main component is accomplished by 
the test for a trunk force leg endurance in a bend position 
(MINP), so that it stands for a single factor of this test. 
The one with a characteristical root 2.11 explains 7.98% 
of a variance of the overall variability.

The fourth main component is accomplished by 
the precision test horizontal target shooting (MGHC). 
This main component with a characteristical root 1.33 
explains 6.01% of the variances of a total variability. 
It may be interpreted as a single factor of the precision 
shooting.

In order to obtain a parsimonic structure the 
initial coordinate system is rotated  in an oblique-angular 
oblimin solution and afterwards the same number of the 
latent variables has been preserved. The applied oblimin 
rotation leads to the assumption that the sum of squared 
factor coefficients for the same variable may be different 
afetr rotation from the sum obtained before the rotation. 
For the reason that there are two sorts of the coordinates 
in the oblique-angular frame of the reference, which 
differ in a factor analysis, but arise from the different 
projections of vector tests, after applying oblimin 
rotation  what was obtained were the matrix of a set 
that includes parallel projections of particular variables 
vectors (table 2), a matrix of a structure, with orthogonal 
projections of the variables vectors (table 3) and a matrix 
of the factors of intercorrelations (table 4).

The first latent dimension of the greatest 
projecton has together with the tests used for estimating 
the movement structuring mechanism : legs and 
arms drumming (MBNP), coordination with a baton 
(MKOP), agility in a ground (MONT), hand tapping 
(MTAR) and foot tapping (MTAN). Providing that this 
is about the instrumentss whose variability depends on 
the space and time accuracy of movement but as well 
on the movement performing with a constant amplitude 
this latent dimension may be defined as a mechanism for 
movement structuring with a coordination factor.

The largest projections on the second oblimin 
factor have the tests according to which the mechanism 
for the regulation of an intesity of excitation was 
estimated : hand dynamometry (MDŠ), throwing a 
medicine ball from a supine position (MBML), high 
jump (MSV), long jump from a place (MSD) and 20 
meters running (M20m). It is obvious that this is about 
a complex mechanism characteristical for the young 
selected dancers. For performing the motor tasks like 
the explosive strength, the energy component has a 
very dominant significance. The explosive strength 
is the one that relates to the „ability to infuse the 
maximum of energy into onle one explosive movement 
“ (Fleishman). The imperfection of this definition lies in 
the limitation to only one movement. Good indicators 
of the explosive strength may be even smaller groups of 
several explosive movements realte to the whole, as in 

the performnce of the test 20 meters running. According 
to Kureliću, the explosive strength is the ability of a 
short maximal mobilisation of the muscular tissues for 
acceleration of body movements, that is reflected either 
in moving a body in a space or in affecting the objects 
in that environment. In  the research of the explosive 
strength, it has been defined also as: a capacity of a 
system of organisms to develop, in a short period of 
time, the maximal amount of force used for accelerating 
the own body, a partner ili a projectile; as a capacity 
subordinated to the functioning of a mechanism for 
regulation and control of the excitation intensity in the 
primary mptor and subcortical centers which overtake 
the role of an amplifier or a modulator. In the energy 
output that mechanism is responsible for the number 
of the activated motor items and for the speed of 
transferring the impulse from a center to the effector. It 
depends on activating the muscular unitsand moreover 
it is exposed in those activities that should activate a 
large amount of energy in a short period. This strength 
factor is a dimension of a general type, that is it is not 
determined topologically. This latent motor dimension 
could be defined as a mechanism for regulation of the 
excitation intensity.

The largest projections on the third oblimin 
factor possess the tests for the evaluation of force and 
repetitive strength: legs lifting in a supine position 
(MDNL), leg endurance in a bend position (MINP), 
endurance in knuckle (MIZG), knuckles (MZGP) and 
atest for trunk lifting in a supine position (MPTR). An 
efficiently performance of those tests depends on the 
prolonged retention of the isometric muscle contraction 
in a certain position, furthermore of a prolonged 
dynamic contraction  where the eccentric and concentric 
contractions are alternately rotated. A psychiologically 
significant source of energy for a prolonged muscular 
operations is glycogen in terms of the oxidative 
processes. A rapid enzymatic degradation of glycogen to 
a pirogroždjane acid and lactic acid releases the energy 
that is used to transfer ADP to ATP, and ATP afterwards 
may be used directly ass a source of energy for a muscle 
contraction or for regeneration of a phosphocreatine 
storage. The final source of energy is a process of the 
oxidative metabolism. That means that combining 
the oxygen with  cellular, nutritive matterss in order 
to release ATP. More than 95% of a complete energy 
which is used by a muscle for a maintained prolonged 
contraction come from this source. Considering the 
projections of these tests this factor may be defined as 
a mechanism for a regulation of excitation continuance 
and this mechanism is expressed by dancers when they 
perform the elements specific for the eastern dances 
with standing on one leg and fast steps with squats as 
demended by some Russian dances.

The fourth oblimin factor is explained by the tests 
foe estimating the mechanism for a tonus regulation 
and synergy regulation: tests for a precise horizontal 
shooting (MGHC) and darts (MPIK) and tests for 
flexible depth reach on a bench (MDP). Precision as a 
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Table 1.The matrix of the main components of 
the motor variables of dancers

.
Size FAC1 FAC2 FAC3 FAC4 h2

MONT (-68) .45 .16 .32 .79
MTAR (.72) .05 .27 -.29 .67
MTAN (.79) -.02 .09 -.10 .64
MKOP (-.77) .35 .09 .31 .82
MBNR (.74) -.24 .38 -.19 .80
MDP (68) -.11 .08 .27 .56
MPSG (.62) -.22 .29 -.38 .66
MIP -.12 (.62) -.09 -.15 .43
MPIK (.57) -.31 .25 .33 .59
MGHC .37 -.08 .52 (.54) .70
MSD .59 (69) -.02 .09 .74
M20m (-.74) -.35 .04 -.12 .68
MBML .54 (.70) .14 .04 .80
MSV (66) .57 -.03 -.05 .76
MDŠ .27 (.85) .00 -.05 .79
MIZG (.55) -.38 -.19 .34 .59
MZGP (.74) -.06 -.21 .12 .61
MPTR (80) -.04 -.19 .05 .68
MDNL (.59) -.08 -.54 .18 .68
MINP .38 -.11 (-66) -.02 .60

Lambda 8.25 4.01 2.11 1.33
% 40.12 16.34 7.98 6.01

Cum % 40.12 56.46 64.44 70.45

                       
Table 2. The matrix of a set of motor

variables of dancers

Size OBL1 OBL2 OBL3     OBL4

MONT -.75 .23 .35 .14
MTAR .75 .28 .11 .03
MTAN .55 .24 -.19 .14
MKOP -.82 .09 .23 .05

MBNR .82 .02 .14 .23
MDP .18 .13 -.27 .49
MPSG .88 -.02 .15 -.03
MIP -.16 .55 .09 -.31
MPIK .19 -.09 -.11 .63
MGHC -.07 .07 .19 .88
MSD .02 .79 -.16 .13
M20m -.16 -.58 .28 -.22
MBML .09 .86 .05 .14
MSV .21 .76 -.16 .01
MDŠ -.08 .90 .06 -.10
MIZG .01 -.18 -.55 .42
MZGP .20 .18 -.52 .20
MPTR .30 .23 -.49 .16
MDNL -.04 .11 -.81 .06
MINP -.05 .01 -.79 -.23
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basic motor abiliti is related to the accuracy of the mark 
of space and time paremeters of a proposed system. It is 
well-known that precision, being an extremely sensitive 
ability,depends on the emotional state. In the previous 
research the majority of authors emphasizes a high 
negative correlation with neuroticism and dissociative 
syndrome. The mutual basis of, at the first sight, 
completely different motor movements (precision and 
flexibility) llies in a muscular synergism because for the 
successful performing of both motor tasks, the muscular 
coactivation is responsible for, as well as the synergic 
action of muscles that are located at both sides of the 
passive elements oflocomotor apparatus. Undoubtfully, 
this factor may be defined as a mechanism of a synergy 
regulation and tonus regulation.

The matrix of factor intercorrelations (table 33) 
indicates that the obtained correlations of the first, third 
and fourth factor are statistically relevant, which leads 

to the conclusion that factor axes are not reciprocally 
alienated, that is the cosine of the angle that they 
reciprocally form is bigger. Based on the structural 
analysis of Latin-American and standard dance it is 
logical that the motor abilities, speed and explosive 
strength are considered as the most necessary for a 
successful dance in most of the dances. Without these, 
extremely stressed motor abilities it is inevitably to 
achieve the average results in dancing.

Reference aspects of speed (a speed of reaction, 
a speed of motion and a speed of  movement) enable 
the dancers harmonious and continuous movement that 
is performance of some dancing elements. A high level 
of the explosive strength, especially of legs, as well as 
a high or equal level of speed, could be considered as a 
main characteristics of quality dancers.

The explosive strength of legs is important for 
dancers and therefore it provides faster movements 

Table 3. The matrix of the structure of motor
variables of dancers

Size OBL1 OBL2 OBL3 OBL 4

MONT -.80 .06 .61 -.25
MTAR .78 .41 -.24 .36
MTAN .73 .38 -.48 .44
MKOP -.88 -.08 .56 -.35
MBNR .86 .17 -.27 .56
MDP .53 .24 -.47 .64
MPSG .81 .12 -.22 .32
MIP -.24 .48 .17 -.36
MPIK .50 .02 -.33 .73
MGHC .25 .12 .01 .81
MSD .29 .83 -.29 .24
M20m -.48 -.66 .46 -.41
MBML .29 .88 -.12 .24
MSV .42 .82 -.33 .21
MDŠ .01 .87 .02 -.07
MIZG .39 -.07 -.63 .53
MZGP .55 .30 -.68 .43
MPTR .63 .35 -.68 .43
MDNL .34 .20 -.82 .23
MINP .22 .08 -.74 -.05

Table 4. The matrix of intercorrelations
of oblimin factors

 
Size OBL1 OBL2 OBL3 OBL4

OBL1 1.00 .18 -.42 .43
OBL2 .18 1.00 -.11 .09
OBL3 -.42 -.11 1.00 -.22
OBL4 .43 .09 -.22 1.00
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(bouncing) in performing very complex elements in 
dance structures.

During the performance of some dancing 
elements, the dancers have to synchronize the footwork 
(movement) with the coordination of arms, also they 
must change the direction rapidly, realize closed motor 
structures quickly, thus realize complex motor structures 
by moving the whole body in space for what a high level 
of coordination is needed. One of the characteristics of 
quality dancers is the ability to change a direction quickly 
and in the same way to combine various manners  of 
dance structures, which implicates that agility interfers 
the success in dancing to a great extent.

The coordination of legs is the ability which 
allows the dancers to establish the balance and i maintain 
it in terms of dance performance, as well as combining 
various manners of movement.

The necessity of quick perfomances of basic 
movement structures in a dance, that are concurrently 
polystructural, demands form dancers a significant level 
of coordination  defined as „the speed of performing the 
complex motor tasks “.

As for the dancers of Latin American dances 
continuous movement is typical and also a performance 
of very complex dance structures, it may be stated that 
a certain influence on the success in the dance has the 
body coordination.  For that reson, the obtained results 
of the factor analysis, rather justify its application in this 
research. Hence, the factor analysis could be treated as a 
confirmative method.

CONCLUSION
The research has been conducted with the aim to 

establish the structure of motor abilities of the dancers 
involved in the standard and Latin American dances.

 For the purpose of estimating the structure of 
motor abilities, 267 dancers, age from 11 to 13 were 
included. 

For the evaluation of motor abilities 20 motor 
tests have been used, and they were selected according 
to the the model of Gredelj, Metikoš, Hošek and 
Momirović from 1975. defined as a mechanism for 
movement structuring, for synergy and tonus regulation, 
for regulation of the exitation intensity. 

 All data in this research have been processed in 
the Center for multidisciplinary research of the Faculty 
of Sport and Physical Education of the University in 
Priština with the assistance of the system of program 
for data processing developed by Popović, D. (1980), 
(1993) i Momirović, K. and Popović, D. (2003). 

 The analysis of the structure of motor dimensions 
indicates that four factors were obtained: the first factor 
responsible for the movement structuing, the second for 
the regulation of the exitation intensity, the third for the 
exitation continuance, and the fourth responsible for the 
regulation of tonus and synergy.
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МЕРКИ НА ДОЛНАТА ГРАНИЦА НА РЕЛИЈАБИЛНОСТА
НА ЛАТЕНТНИТЕ ДИМЕНЗИИ КОИ СЕ ДОБИЕНИ СО 

СЕМИОРТОГОНАЛНИ ТРАНСФОРМАЦИИ НА 
ГЛАВНИТЕ КОМПОНЕНТИ

(Originalen nau~en trud)

Evangelia Boli, Dragan Popovi}, Zoran Savi} i Milo{ Popovi}
Univerzitet vo Pri{tina, Fakultet za sport i fizi~ko vospituvawe,

so privremeno sedi{te vo Leposavi}, Srbija

             Апстракт
  Истражувањето беше спроведено со цел да се утврди структурата на моторните 

способности на танчари кои се занимаваат со стандардни и латино американски танци. Во 
оценувањето на моторните способности беа вклучени 267 танцувачи на возраст од 11 до 13 години. 
Во испитувањето беа користени дваесет моторни тестови за  оценување на моторните способности, 
избрани според структурниот модел на Гредељ, Метикош, Хошеков и Момировиќ од 1975 година, 
дефиниран како механизми за структурирање на движењето, синергична и тонусна регулација, и 
механизам за регулирање на интензитетот и за продолжена стимулација. Сите собрани материјали во 
истражувањето беа обработени во Центарот за мултидисциплинарни истражувања на Факултетот за 
спорт и физичко образование, на Универзитетот во Приштина, со помош на програмски системи за 
обработка на податоци изработени од Поповиќ, 1980, 1993, Момировиќ и Д. Поповиќ, 2003. Анализата 
на комплементарната структура на моторните димензии покажа дека се постигнати четири фактори: 
првиот фактор е одговорен за структурирањето на движењата, вториот за регулирање на интензитетот 
на стимулацијата, третиот за продолжена стимулација, а четвртиот е одговорен за тонусот и за 
регулирање на синергијата.

Клучни зборови: motorni testovi, motorni sposobnosti, tan~eri, 
fuknkcionalen faktorski pristap, programa – Gutman, 
metoda na glavni komponenti, oblimin faktori, 
konfirmativna faktorska analiza
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