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               Abstract
         This research was carried out to answer some of the questions which are most directly 

related to the realization of physical education classes in elementary schools. The basic 
problem is whether only alternative programs (those which have been used in a great 
number of studies) or existing programs can influence the transformations of certain seg-
ments of anthropological status. The subject matter of this paper are motor skills, while the 
aim is defined as the comparative analysis of the latent variables of groups of participants 
who practiced different programs during their physical education classes. The sample of 
participants consisted of 120 boys aged 8, divided into two groups, one of which N=60 
practiced judo during their physical education classes, and a second one N=60, which 
exercised following the program prescribed by the Ministry of Education. The sample of 
variables consisted of 12 variables of motor skills. For the evaluation of motor skills, we 
used the following manifest variables from the structural model of motor skills: 1. Hand 
tapping (TAPR), 2. The polygon backwards (PLN), 3. The three-ball slalom (S3M), 4. Hy-
perextensions (DPK), 5. Standing on one leg (SJN), 6. Side movements of the torso (ISK), 
7. The standing depth jump (SDM), 8. Running sideways (TUS), 9. Throwing a medicine 
ball from a prone position (BML), 10. Hanging leg raises (INS), 11. Leg raises from a 
prone position (DNL) and 12. Torso lifts (DTT). The data were processed by means of a 
component analysis using the DRSTAT package. The research indicates that after one year 
of various physical education exercise programs, the first latent variables which carry the 
greatest information value for both groups of participants were defined as the general mo-
tor factors, and that the other latent variables represent different factors of motor skills. 
There is no doubt that the aims of physical education, defined in such a manner, require 
an individual approach which must be based on information regarding the motor skills of 
each student and the initial state of the relative abilities and features. 

   Keywords: boys, elementary schools, judo, manifest variables, latent variables,    
   component analysis

INTRODUCTION
Numerous studies that have been carried 

out both here and abroad, regarding the influ-
ence of physical exercises on the development 
of anthropological status (Bala, 1981; Bala, 
Kis & Popović, 1996; Toskić, 2000; Malacko, 

2005; Stanković & Popović, 2009; Milojević & 
Stanković, 2010, Stanković & Malacko, 2011), 
have unequivocally indicated that with the prop-
er organization of work and adequate dosing of 
the intensity and extent of the load, we can influ-
ence the development of almost all the segments 
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of anthropological status. This is of extreme 
importance for physical education as one of the 
means by which the complete psycho-physical 
personality of the child can be formed. Without 
knowing the influence of the means of physical 
education on the dimensions of personality, we 
cannot know the extent to which the set goals 
were achieved. In addition, it is necessary to 
know the values of the means which are neces-
sary for the realization of the set goal (Stanković 
& Malacko, 2008) so that we could select only 
those which are most useful and most effec-
tive in achieving the goal of a healthy, capable 
and happy child (Toskić, 2000, Popović, 1980, 
Stanković & Popović, 2009).

Numerous papers have been written in the 
field of motor space, which primarily deal with 
the manifest and latent characteristics of peo-
ple. In the studies carried out so far, the greatest 
numbers of authors have studied the problems 
of the structure of motor skills, that is, the iden-
tification of latent structures used to define that 
space (Gredelj, Metikoš, Hošek & Momirović, 
1975; Kurelić, Momirović, Stojanović, Šturm, 
Radojević & Viskić-Štalec, 1975; Stanković, 
2001). This research was carried out with the 
aim of determining the differences in the struc-
ture of the motor skills of children who partici-
pated in various physical exercise programs. 

METHODS
The sample of participants consisted of 

120 boys aged 8 who were divided into two 
groups, one N=60 which trained judo during 
their physical education classes and another 
group N=60 which trained following the pro-
gram prescribed by the Ministry of Education.   

The sample of variables consisted of 12 
variables of motor skills. To evaluate motor 
skills from the structural model of motor skills 
(Gredelj, Hošek, Metikoš, Momirović, 1975), 
the following manifest variables were used: to 
evaluate the structuring of movement - 1. Hand 
tapping (TAPR), 2. The polygon backwards 
(PLN), 2. The three-ball slalom (S3M), to eval-
uate the tonus regulation and synergy regula-
tion - 4. Hyperextensions (DPK), 5. Standing on 
one leg (SJN), 6. Side movements of the torso 
(ISK), to evaluate the intensity of excitation reg-
ulation - 7. The standing depth jump (SDM), 8. 
Running to the side (TUS), 9. Throwing a medi-
cine ball from a prone position (BML), to eval-
uate the duration of excitation regulation - 10. 
Hanging leg raises (INS), 11. Leg lifts from a 
prone position (DNL) and 12. Torso lifts (DTT).

The data were processed using a compo-
nent analysis and with the help of the DRSTAT 

statistical package described and developed 
by  Popović (1993) at the Center of Multidis-
ciplinary Research of the Faculty of Sport and 
Physical Education in Leposavić.

RESULTS AND DISCUSSION
The interpretation of the isolated motor la-

tent variables, due to limited space, was carried 
out with the help of the slant transform matrix, 
which contains parallel projections, that is, the 
length of the vectors in the coordinate system. 

 
 

Legend: Lv-1 - the first latent variable, Lv-2 - the sec-
ond latent variable, Lv-3 - the third latent variable, 
Lv-4 - the fourth latent variable, h2 - variable com-
munalities, TAR -  hand tapping, PLN - the polygon 
backwards, S3M - the three-ball slalom, DPK - hy-
perextensions, SJN - standing on one leg, ISK – side 
movements of the torso, SDM - the standing depth 
jump, TUS - running sideways, BML - throwing a 
medicine ball from a prone position, INS - hanging 
leg raises, DNL - leg lifts from a prone position, DTT 
- torso lifts.

The first latent variable (Lv-1) in the case 
of students who trained judo (table 1) could be 
defined as the latent variable responsible for the 
structuring of movement and for the regulation 
of the intensity of excitation. Since at the level 
of the latent variables of a higher order there is 
no significant common mechanism, this latent 
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Table 1. The slant transform matrix and the 
intercorrelation of the factors of motor

 variables of the students who trained judo 

TAR
PLN
S3M
DPK
SUK
ISK
SUM
TUS
BML
INS
DNL
DTT

Lv-1
Lv-2
Lv-3
Lv-4

Lv-1
.16

-.57*
-.70*
-.12
.09
.10

.81*
-.72*
.74*
-.01
.00
.26

Lv-1
1.00
.22
.06
.16

Lv-2
.01

-.04
-.10
.04
.26

-.08
-.02
-.21
-.27
.92*
.81*
.46

Lv-2

1.00
.14

-.04

Lv-3
.21

-.06
-.20
.79*
.26

.78*
-.22
-.00
-.01
-.16
.15

-.06

Lv-3

1.00
.00

Lv-4
.74*
-.14
.00
.32

-.57*
-.28
-.22
.02
.22
.00

-.09
.50*

Lv-4

1.00

h2

.67

.40

.60

.73

.50

.69

.67

.63

.64

.82

.74

.60
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dimension should be interpreted as the general 
factor of motor skills.

The second latent dimension is defined as 
the latent dimension responsible for the regula-
tion of the duration of excitation since even the 
parallel projection of tests of hanging leg raises 
and leg lifts from a prone position as well as 
their orthogonal projections are exceptionally 
high and range from. .81 to .92. Using this group 
of variables we can make the most reliable eval-
uations of the static and repetitive strength.

The third one represents the flexibility 
factor and the greatest projections with this la-
tent dimension were found for hyperextensions 
whose orthogonal projection is .79 and the side 
movements whose orthogonal projection was 
.78. Thus, this latent dimension can be nomi-
nated as a unique dimension of flexibility.

The fourth factor has high projections 
with the hand tapping test, balance and torso 
lifts with a load. This factor cannot be interpret-
ed in a rational way since this is probably a case 
of a mathematical artifact.

In the intercorrelation matrix of the la-
tent dimensions we obtained a low connection 
between the first and second latent dimension. 
This connection has a value of .22 but it is suf-
ficient to explain the connection between the 
general motor factor and the mechanism for the 
regulation of excitation duration.

After everything that we have outlined 
here, the direct conclusion is as following: since 
it is not in the nature of the child to solve many 
motor tasks in which the energy component of 
high intensity is dominant, and the so-called 
“explosive strength” is more a characteristics 
of the state of the CNS toward which we, due 
to considerable genetic determinacy, can not in-
fluence significantly, the problem of the general 
motor abilities of children of this age is been 
lefted to be analyzed by means of information 
components of the motor tasks. At the same 
time we are primarily referring to structuring 
of the movement (various types of coordina-
tion), regulation of the inclusion of agonist and 
antagonist muscles, as well as the regulation of 
muscle tonus. Functionally speaking, the gener-
al motor skills of children in this period of their 
development probably depend on the effective 
functioning of the entire CNS. This effective-
ness is reflected in the quality of the receptors, 
especially the kinesthetic ones, muscular and 
tendonal, afferent pathways, decoders in the cor-
tical and subcortical part of the CNS, then in the 
corticospinal and subcorticospinal pathways, 
front motor neurons in the spinal column, motor 
units and overall muscle-effector. The ability of 

manifesting greater body strength, at this age, 
has not been pronounced. We are primarily re-
ferring to the generation of muscle force, which 
should move the body into a different position. 
All the isotonic and isometric character con-
tractions are necessary for the realization of the 
motor tests which were used in the program of 
motor measuring, offering information regard-
ing the so-called “relative strength” and give an 
evaluation of the endurance of the appropriate 
muscles. Nevertheless, it is certain that such a 
partial motor skill is still not sufficiently devel-
oped, which is a completely normal character-
istic of the ontogenetic development of a man. 

 

Legend: Lv-1 - the first latent variable, Lv-2 - the 
second latent variable, Lv-3 - the third latent vari-
able, Lv-4 - the fourth latent variable, h2 - variable 
communalities, TAR -  hand tapping, PLN - the 
polygon backwards, S3M - the three-ball slalom, 
DPK - hyperextensions, SJN - standing on one leg, 
ISK – side movements of the torso, SDM - the stand-
ing depth jump, TUS - running sideways, BML - 
throwing a medicine ball from a prone position, INS 
- hanging leg raises, DNL - leg lifts from a prone 
position, DTT - torso lifts.

The calculated oblimin rotation of the ini-
tial coordinate system (table 2.) of the motor 
variables of the students who regularly attended 
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Table 2. The slant transform matrix and the
 intercorrelation of the factors of motor

 variables of students during their regular
 physical education classes 

TAR
PLN
S3M
DPK
SUK
ISK
SUM
TUS
BML
INS
DNL
DTT

Lv-1
Lv-2
Lv-3
Lv-4

Lv-1
.01

-.75*
-.72*
-.07
.1 5
-.01
.66*

-.66*
.70*
-.09
.29

.70*

Lv-1
1.00
.17
.13

-.06

Lv-2
.80*

-.23
-.14
.59*
-.22
.02
.26
.07

-.15
.32

.70*
-.06

Lv-2

1.00
.04

-.10

Lv-3
.13

-.13
.17
.04

.67*
-.08
-.03
-.20
-.13
.78*
-.16
.31

Lv-3

1.00
-.00

Lv-4
.13

-.18
-.03
-.46
-.17
.89*
-.21
.10

-.07
.05

-.09
.22

Lv-4

1.00

h2

67
.73
.57
.61
.56
.80
.63
.52
.49
.72
.68
.68
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physical education classes indicates the follow-
ing structure.

The first latent dimension is responsible 
for coordination and for the complete energy 
regulation of movement, and could be inter-
preted as the general factor of motor skills. It 
was defined using the tests of coordination of 
explosive strength, speed and repetitive leg 
strength. The common characteristic of the 
aforementioned tests, except for the final one, 
are short-term muscle contractions, caused by 
the maximal extent of the  excitation originat-
ing from the CNS, which causes the excitation 
of the maximal possible number of motor units. 
This type of muscle action as a consequence 
has the quick and explosive development of 
force, and thus this dimension is most often de-
fined as explosive strength. The projection of 
the standing depth jump variable also confirms 
the nomination of the factor.  The distance of 
the landing is proportional to the square of the 
takeoff. When speaking of tests used to evaluate 
repetitive strength, we must say that the char-
acteristics of these tests include the possibility 
of developing great excitation in the primary 
motor centers of the cortex and those subcorti-
cal nuclei which function as amplifiers or effer-
ent information modulators (Stanković, 2001). 
In this case, we are dealing with a dimension 
which can be explained by the character of the 
regulation of movement in the primary motor 
centers and the subcortical area of the CNS. 
Considering this conclusion, these dimensions, 
with a certain amount of caution, could be de-
fined as the latent functional structure, which is 
responsible for the regulation of the duration of 
excitation of the primary motor centers which 
manage the movements of active muscles. It 
appears that even in this research, the sampling 
theory developed by Thompson (Kirkendall & 
Gruber, 1970; Popović & Simonović, 2008), 
that there is only one general ability, which rep-
resents the combination of elementary abilities, 
has been confirmed. The aforementioned el-
ementary abilities studied in this research, with 
a sample defined in this manner, are considered 
as a potential.

The second latent dimension is a factor 
responsible for the speed of simple movements. 
This measuring instrument defines the ability 
to quickly perform simple motor tasks, but due 
to the extraordinary motor demands, classifies 

it into the category of coordination tests. Con-
sidering the fact that the speed by which the 
complex motor tasks are solved and performed, 
is an essential feature of the content of most 
tasks, which best defines this definition, it could 
be concluded that the basis of this dimension 
represents a mechanism for the structuring of 
movement.

The third latent dimension is far more 
complex and is defined by two different types 
of activities using static strength (INS) and the 
balance (SUK). The characteristic of the test 
of static torso strength is the development of 
maximal possible strength under normal condi-
tions (the so-called. “attempted movement”). 
We must, nevertheless, emphasize that the final 
outcome does not depend only on the current 
activation of the agonist, but actually on the cu-
mulative effect of the successive inclusion of 
a greater number of motor units, so that in the 
moment of greatest tension, the greatest number 
of muscle fibers is activated. At the same time, 
the muscles which generate force are activat-
ed, whose direction is not concordant with the 
activated agonists, and they serve them to en-
sure better foothold (they are used as fixators). 
Maximal muscle strength depends, of course, 
on the number of activated muscle units, and 
this number, obviously, is not independent of 
the number of available units which can even 
be activated, and thus, does not depend on the 
active muscle mass. The connection between 
the force and balance can be explained physi-
ologically, and primarily by the structure of the 
muscle fibers which are responsible for the suc-
cessful manifestation of these primary motor 
skills. Each skeletal muscle consists of a mix-
ture of so-called quick and slow muscle fibers 
and other fibers which are classified as belong-
ing somewhere between these two extremes. 
For the successful performance on the tests of 
static strength and balance, what is most impor-
tant are the so-called slow muscle fibers which 
have the following physiological characteris-
tics: these are two smaller fibers, enervated by a 
thinner fibers, and which have more developed 
system of blood vessels and capillaries to en-
sure an additional amounts of oxygen, and have 
a significantly greater number of mitochondria 
and large amounts of myoglobin.

The fourth latent dimension represents a 
single agility factor (ISK), which is responsible 
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for arm mobility and mobility of the shoulder 
belt. The relations between the obtained factors 
are quite low, except for the relations between 
the first latent dimension with the second and 
third factor. Further proof for this lies in the 
claim that the energy component plays an im-
portant part in coordination manifestation and 
also the balance. 

CONCLUSION
This research was meant to answer some 

questions which are most directly bound to the 
realization of physical education classes in el-
ementary school. The basic problem is whether 
only the alternative programs (those which have 
been used in a variety of studies) or the exist-
ing programs can influence toward the trans-
formations of certain segments of anthropo-
logical status. The subject matter of this paper 
are the motor skills while the goal is defined 
as the comparative analysis of latent variables 
of the groups of participants who were practic-
ing by following different programs as part of 
their physical education classes. The research 
indicates that after one year of different physi-
cal education programs, the first latent variables 
which carry the greatest informative value, for 
both groups of participants, has been defined as 
a general factors of motor skills, while the re-
maining latent variables represents a different 
motor skills factors. Knowledge of motor skills, 
which comprises the development of motor di-
mensions and their ability to increase the influ-
ence of various stimuli, today more than ever, 
have been applied in the practice of kinesiology. 
Nevertheless, it is considered that this applica-
tion in kinesiology exclusively refers to that part 
which is connected to the competitive sport, es-
pecially the kind which has pretensions of be-
ing a top sport. Of course, most of the problems 
cannot be solved with a help of the results of 
this research, but a more thorough application 
of the results from this research is possible in 
the field of physical education, especially for a 
class work. Namely, the aims of physical educa-
tion can be defined as transformation of all the 
positive features, in a positive direction, as well 
as to decrease or to channel all the negative abil-
ities, with the help of kinesiological operators. 
At the same time we emphasize the requirement 
for the system of kinesiological operators to be 
selected so that they could finally result in as 

great as possible i interconnectedness between 
all the positive features (both abilities and fea-
tures) and also as great as possible intercon-
nection between the positive and the negative 
features. No doubt that this kind defined physi-
cal education requires an individual approach 
which must be based on information about the 
motor abilities of each student, as well as on the 
initial state in which are the relevant skills and 
the qualities.
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  Apstrakt
         Ova istra`uvawe treba da odgovori na nekoi pra{awa koi se poneposredno povrzani  

so realizacijata na nastavata po fizi~ko vospituvawe  vo osnovnoto u~ili{te. 
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Pritoa, osnoven problem e dali samo alternativnite (koi se primeneti vo golem broj 
naistra`uvawa) ili i postojnite programi mo`at da vlijaat vrz transformaciite 
na oddelni segmenti na antropolo{kiot status. Predmetot na istra`uvaweto se 
motornite sposobnosti, dodeka celta e definirana kako komparativna analiza na 
latentnite varijabli kaj grupi ispitanici koi ve`baa so razli~ni programi na 
~asovite po fizi~ko vospituvawe. Primerokot na ispitanicite be{e so~inet od 
120 deca na vozrast od 8 godinи, разделени во дve grupi ispitanici. Edanata (60) na 
~asovite po fizi~ko vospituvawe ve`ba{e xudo, a drugata realizira{e programa 
kojabe{e propi{ana od Ministerstvoto za prosveta. Primerokot na varijabli 
be{e so~inet od vkupno 12  testovi za procenuvawe na motornite sposobnosti.  Bea 
primeneti slednite testovi: 1. тапинг so рaкa (ТАПР), 2. полигон наnazad (ПЛН), 3. 
слалом со три медицинкi (С3М), 4. дlaбок претклон на клупa (ДПК), 5. стoewe  на еднa ноga 
(СEН), 6. искрет na трупot (ИСК), 7. скок vo dale~ina od  местo (СДМ), 8. трчање vo странa 
(ТVС), 9. frlawe медицинкa od лежewe (FМЛ), 10. издржuvawe na  ноzete  на сандак 
(ИНС), 11. podignuvawe na nozete od le`ewe (PНЛ) и 12. подиgnuvawe na трупot (PТТ). 
Istra`uvaweto poka`a deka po ednogodi{noto deluvawe na razli~nite programi  na 
fizi~koto ve`bawe, prvite latentni varijabli koi nosat najgolema informativna 
vrednost vo dvete grupi ispitanici, definiraa generalen faktor na motorika, 
a drugite latentni varijabli reprezentiraa razli~ni faktori na motornite 
sposobnosti. Bez somnenie е deka на овој начин definiraniте celi na fizi~koto 
vospituvawe nalagaat individualen pristap koj mora da se базира vrz informaciite 
za motornite sposobnosti na sekoj u~enik как ои врз po~etnata sostojba во koja се 
наоѓаат relevantnite sposobnosti i osobini.

   Klu~ni zborovi: deca, osnovni u~ili{ta, xudo, manifestni varijabli, latentni 
varijabli, komponentna analiza 
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